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ABSTRACT 



A shiilable variable ratio sprocket chain drive for rider 
propelled vehicles, such as bicycles, and for other uses has 
a shifting mechanism, such as a derailleur mechanism or a 
gear mechanism, a shifting actuator operable by the rider or 
user, and a novel hydraulic connector operatively connecting 
the actuator and the shifting mechanism for hydraulically 
operating the shifting mechanism to vary the ratio of the 
drive in response to operation of the actuator. 

9 Claims, 6 Drawing Sheets 
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HYDRAULIC SHIFTING SYSTEM FOR 
RIDER PROPELLED VEHICLE 

BACKGROUND OF THE INVENTION 

1. Held of the Invention 

This invention relates generally to shiftable variable ratio 
sprocket chain drives of the kind having an adjustable 
shifting mechanism operable by a shifting actuator for 
varying the drive ratio of the drive. The invention relates 
more particularly to an improved sprocket chain drive of this 
kind embodying a novel hydraulic shifting system and to a 
rider propelled vehicle, such as a bicycle, embodying the 
improved chain drive. The invention relates also to a novel 
hydraulic connector for such chain drives. 

2. Discussion of the Prior Art 

Shiftable variable ratio sprocket chain drives of the kind 
to which this invention relates are most commonly used on 
bicycles, such as racing bicycles and so-called mountain 
bikes. The present invention is intended primarily far use on 
such bicycles and will be described in this context. It will 
become readily evident as the description proceeds, 
however, mat the invention may be used on other rider 
propelled vehicles and other devices having a shiftable 
variable ratio sprocket chain drive of the character 
described. 

A conventional variable speed bicycle of the kind referred 
to above has a frame, a rear drive wheel and a front steerable 
wheel, a seat for the rider, a handle bar fox steering the front 
wheel, a rotary crank mounting pedals to be engaged by the 
rider's feet for rotating the crank with pedaling action, and 
a shiftable variable ratio sprocket chain drive connecting the 
crank and the rear wheel Rotation of the crank in one 
direction drives the rear wheel in a direction to propel the 
bicycle forwardly. The crank may or may not freewheel 
relative to the rear wheel in the opposite direction of crank 
rotation. 

There are at present two different basic types of such 
sprocket chain drives. While these two types of drives differ 
in their construction and operation, they share the common 
features of a shifting actuator mounted on the bicycle in a 
position conveniently accessible to the bicycle rider and 
commonly on the handle bar, and a mechanical cable con- 
necting the actuator to the shifting mechanism of the trans- 
mission in such manner that adjustment of the actuator by 
the rider operates the shifting mechanism to vary the drive 
ratio of the transmission. 

The most common type of shiftable, variable ratio 
sprocket chain drive for bicycles embodies a so-called 
deraillcur shifting mechanism which is operable to adjust the 
drive ratio of the sprocket chain drive. In this disclosure, 
"drive ratio" is defined as the number of revolutions of the 
pedal crank per revolution of the rear wheel. This type of 
bicycle sprocket chain drive includes front sprocket nw«n$ 
associated with the bicycle pedal crank, rear sprocket means 
associated with the rear bicycle wheel, and a sprocket chain 
trained about and in driving engagement with the front and 
rear sprocket means. The front sprocket means is drivably 
coupled to the pedal crank for rotation of the front sprocket 
means by the crank. The rear sprocket means is drivably 
coupled to the rear bicycle wheel for rotation of the rear 
wheel in a forward direction (i.e. in a direction to propel the 
bicycle forwardly) by rotation of the rear sprocket means in 
a forward direction. The rear sprocket means may freewheel 
in the opposite direction relative to the rear wheel 

At least one sprocket means of the sprocket chain drive 
comprises a cluster of coaxial chain sprockets of progres- 
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sively differing diameters. The several sprockets of each 
cluster are drivably joined for rotation in unison. Associated 
with each sprocket cluster is a derailleur shifting mechanism 
including a shifting member which is adjustable axially of 
3 the cluster to shift the adjacent portion of the sprocket chain 
from one cluster sprocket to the next in one axial direction 
of the cluster to increase the drive ratio and in the opposite 
axial direction of the cluster to decrease the drive ratio. The 
shifting member is urged on one of these directions by a 
0 derailleur spring. 

The derailleur mechanism includes an idler tension 
sprocket or pulley about which the chain passes and which 
is spring biassed in a direction to take up excess slack 
created in the sprocket chain during shifting of the chain 

15 from a larger sprocket to a smaller sprocket This tension 
sprocket yields in the opposite direction to provide chain 
slack during shifting of the chain from a smaller sprocket to 
a larger sprocket and acts to continuously maintain a proper 
chain tension in all positions of the derailleur shifting 

20 mechanism. 

A conventional bicycle with either or both front and rear 
derailleur shifting mechanisms has a separate shifting actua- 
tor for operating each derailleur mechanism- Each shifting 
actuator is connected by a wire cable to the adjustable 

25 shifting member of the respective shifting mechanism and 
includes actuator means (either a single actuator member or 
a pair of actuator members) operable by the bicycle rider. 
Each actuation of a shifting actuator involves adjustment or 
movement of its actuating means which operates the corre- 

30 sponding derailleur mechanism through the corresponding 
wire cable to shift the adjacent portion of the sprocket chain 
from one sprocket to the next sprocket of the respective 
sprocket cluster to increase or decrease, as the case may be, 
the drive ratio of the sprocket chain drive. A single derailleur 

35 shifting mechanism provides a certain range of drive ratios. 
The two derailleur mechanisms of a bicycle having both 
front and rear derailleur mechanisms are selectively adjust- 
able individually and in combination to provide a much 
wider range of drive ratios. Examples of bicycles having 

40 such derailleur shifting mechanisms are described in U.S. 
PaL No. 4,938^24, dated JuL 3, 1990 to Van Dyke and US. 
PaL No. 5,102372, dated Apr. 7, 1992 to Patterson et aL 
U.S. PaL No. 3,899,057 to Carre describes a hydraulic brake 
system for a bicycle. 

45 Another type of shiftable variable ratio sprocket chain 
drive for bicycles utilizes a rear wheel shifting mechanism 
commonly referred to as an internal gear shifting mecha- 
nism. This type of sprocket chain drive comprises a single 
sprocket rigid on the bicycle pedal crank, a single sprocket 

so coupled to the rear bicycle wheel through the gear shifting 
mechanism, and a sprocket chain trained about these sprock- 
ets. The gear shifting mechanism comprises a shiftable gear 
train which is contained within the central hub of the rear 
wheel and drivably couples the rear sprocket to the rear 

53 wheel. This gear train includes an adjustable shifting mem- 
ber operatively connected to a shifter chain which extends 
externally of the hub through an axial bore in the rear wheel 
axle. This shifting member is adjustable in one direction to 
increase and in the opposite direction to decrease the gear 

60 ratio or drive ratio of the mechanism (ie. the number of rear 
wheel revolutions per pedal crank revolution). Pulling the 
outer end of the shifter chain moves the shifting member in 
one of these directions against the force of a spring embod- 
ied in the shifting mechanism. 

65 A bicycle equipped with such a gear shifting mechanism 
has a shifting actuator which may be similar to that used 
with a derailleur shifting mechanism. This shiftily actuator 
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is mounted on the bicyde in a position easily accessible to such that operation of the shifting actuator adjusts the 
the bicyde rider, such as on the bicyde handlebar, and is shifting member hydraulically through the hydraulic con- 
opera tivdy connected by a wire cable to the shifter chain of nectar. 

the internal gear shifting mechanism. This shifting actuator The hydraulic connector comprises a pair of hydraulic 
is operable by the rider to pull od or release the shifter chain 5 units, referred to herein as an input unit and an output unit, 
in increments in such manner as to step the shifting mecha- respectively, each containing a hydraulic chamber, and an 
nism through its range of drive ratios. hydraulic tube or hose connecting the hydraulic chambers of 

The existing shiftable variable ratio bicyde sprocket * e > uni * for ^ 1 flow tetween me charnbers. 
chain drives of the kind discussed above have certain The hydraulic input unit of the hydraulic connector indudes 
defidendes which are cured by this invention. These defi- 10 ™ m P ut member and output umt of the 

dearies result from the fact that each rider-operated shifting ^ CCt0T ^udes *n output member. Each of 

actuator of the sprocket chain drives is connected to the ?" e mcmb ?? " m0 ^ Ic ? °™ to 
adjustablcshiftmgn^^ ?* d T ° f 

nisrn by a wire cable connector comprising a wire cable Umt * \ I'l^r^ 5 aDd m 

which extends sHdably through cableluides and protective " ' 8 

tubes or sheaths secured to the bicyde frame. Operation of ^ CT " 

the shifting actuator in one direction pulls the cable endwise Thc m P ut member of mc hydraulic input unit of the 
in stepwise increments against the opposing force of the P" 5 ™' h y draulic connector is connected to the shifting 
spring embodied in the shifting mechanism to move the actuator of mc sprocket chain drive to be controlled. The 
adjustable shifting member of the shifting mechanism step- 20 outout member of me hydrauHc ouq)ut unit is connected to 
wise in one direction through its different drive ratio posi- me ad i ustaWc shiftm 8 mechanism of the chain drive, and 
tions. Operation of the shift actuator in the opposite direction ^ sP^caUy to the adjustable shifting member of the 
releases the cable in increments for stepwise return of the sMhn % mechanism, in such a way that the output member 
shifting member in the opposite direction through its differ- and the shifting member are urged in one direction by 
cnt drive ratio positions by spring action. 25 hydraulic fluid pressure in the connector and in the opposite 

These existing wire cable-actuated shifting systems for ^ onbv a ™ 'the :shifting mechanism. The hydrau- 
variableratio sprocket chain drives have certain undeSabS ^ZTAT^ JTT^T"^^ 
characteristics which adversdy affect thc shifting action of actuatOT t ^ d ^am dnye shifbng mechanism in such 
the chain drives. Among the foremost of these undesirable ™ mat adjustment of the shu^ng actuator moves the 
characteristics are me following. Dirt and grit tend to 30 T rT ! mt »^^™*^« 
accumulate in and thereby resist free endwise siding move- 0ther * ^ of "JP* of me 

meat of the shift cable through the cable guides and deaths. hy ^ t Tfl* ff of , *° 

This resistance interferes wfth proper shSmg action of the h W*T^^?^5 1* 

chain drives. Further, the wire cabkTof the cable connectors a ** a t?% **** me ^g mechanism by the 

aiequitelongandtendtostretc*overaperiodoftime.This 35 ^mbined action of hydraulic F cssure m the connector and 
cable stretch mtro^^ theop^smgspnngfoi^inthesh^^ 
action which greatly interferes ^thor prevents propef * C mcmber " 0nC 

shifting from fne drive ratio to another. MoreoveTwire OT * C ° ±Ct * V T ? 

cable shifting systems require frequent adjustment to com- This invenUon is pnmanly designed for use on a multi- 
pensate for such cable stretching. Even disregarding the 40 ™ d " ****** herein in connection with 

adverse consequence of such cable stretching, the relatively bic y dc havm S d ^ Ueur mechanisms and a bicycle 

long lengths of the wire cable connectors, particularly the haVing a g"r shifting mechanism. In this use, each cable 
rear wheel connector, introduces a certain play or lost coimedw on me bicyde is replaced by a hyo^uUc connec- 
motion into the shifting action which interferes with proper * T to this invention. To this end, the hydraulic 

shifting of the chain drives from one drive ratio to another. 43 mpUt uml of each hydraulic connector is mounted on the 
Accordingly, there is a definite need for an improved bicycle adjacent an existing rider-operated shifting actuator 
shiftable, variable ratio sprocket chain drive of the character on At bl ? ycIe - 7116 mcmbcr of ^ hydraulic 
described. ^P^t unit is connected to the adjacent shifting actuator, 

preferably by a short length of metal cable. Similarly, the 
BRIEF DESCRIPTION OF THE INVENTION 50 hydraulic output unit of each hydraulic connector is 

mounted on the bicyde dosely adjacent the respective 

This invention provides such an improved shiftable, vari- adjustable shifting mechanism of the sprocket chain drive, 
able ratio sprocket chain drive. The improved drive is The movable output member of the connector hydraulic 
intended primarily for use on bicydes and will be described output unit is connected to the adjacent shifting mechanism, 
in this context. However, it will become evident as the 55 preferably by another short length of metal cable, 
description proceeds that the improved sprocket cham drive Each shifting actuator and its hydraulic connector 
may be used on other types of rider propelled vehides and together form an hydraulic shifting means for the shifting 
for other purposes than driving rider propelled vehicles. mechanism of the sprocket chain drive. This shifting means 

Simply stated, this invention provides an improved shift- and the corresponding shifting mechanism of the sprocket 
able variableratio sprocket chain drive comprising a shifting 60 chain drive form a hydraulic shifting system for adjusting 
mechanism, and hydraulic shifting means connected to the the drive ratio of the sprocket chain drive. Because this 
shifting mechanism for shifting the mechanism to vary the hydraulic shifting system utilizes non-compressible hydrau- 
drive ratio of the chain drive. The shifting mechanism lie fluid rather than long stretchahle wire cables to opera- 
includes an adjustable shifting member, and the hydraulic tivdy connect each shifting actuator to its shifting media- 
shifting means comprises a shifting actuator and a novd 65 nism and requires no cable guides and sheaths, the hydraulic 
hydraulic connector according to the invention connecting shifting system and sprocket chain drive embodying same 
the shifting actuator and the shifting member in a manner are not subject to the earlier stated disadvantages of the 
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existing wire cable connectors and sprocket chain drives readily evident as the description proceeds, the invention 

embodying such cable connectors. may be used on other types of devices and especially on 

According to another aspect of this invention, the hydrau- otner tv P cs of Ad f pop&td vehicles, 
lie input unit and the hydraulic output unit of the hydraulic Except for the improved hydrauhcally shiftablc sprocket 
connector arc uniquely constructed an arranged to permit the 5 ^ve 12, the vehicular device or bicycle 10 is con- 
connector to be easily retrofitted on a bicycle or other ventional and, in mis case, substantially identical to the 
sprocket chain driven device as a replacement for the ^^^"^^^^ ™ mc ^ mcfltioncd 
conventional cable connectors). Moreover, as noted earlier, V S * ?' 10 ? 372 ; F ° r th, i rcas0n l ' xt .» ncccssa ? t0 
the invention may be utilized on other rider propelled ******** ^cle * suffiaent detail to provide a 
vehicles than bicycles and, in fact, in sprocket chain toes » dear ""J** understanding ^of this invention With 
on other than rider propelled vehicles, fri this regard, it will ™ ' mc k bl ^ c *J has a frame 14 supported on a 
be understood that socket chain drive of a bicydeor other ^ stc< ^ wh !*L 16 "J ™ ^ven whed 18, a seat 20 
rider propelled vehicle is essentially a rotary torque trans- ^ t^tS^S TT^ °i ' ^ 
rnisdonin^hichmepedalcraiikis aro^ ^ i/^S * - h f J?5 
The driven wheel STrotary driven member and the is Procket chain dnve 12 dnvably connects aank 22 
sprocket chain transmits rotary driving torque from the ^e rear wheel IS^ucfa runner that rotation of the crank 
drWmg member to me driven member^ in the clockwise idirechon m FIG. | ^ *f ndtt dnves the 

member in rotation upon rotation of the driving member. W ^ » a ^^t^^ ^ 

^ Frame 14 comprises a front frame fork 26 and a main frame 

BRIEF DESCRIPTION OF THE DRAWINGS 20 P^rtum including a head tube 27 and a rear fork 28 rigidly 

joined by frame members 30, 32, 34, 36. The front fork 26 

FIG. 1 is a fragmentary side elevation of a device, in this straddles and rotatably supports the front wheel 16 and is 

case a rider propelled vehicle and more specifically a joarnalled in the head tube 27. A handlebar 38 is fixed to the 

bicycle, having a shiftable variable ratio sprocket chain drive upper end of the front fork for steering the bicycle. The rear 

including an hydrauhcally actuated derailletir shifting sys- u fork 28 straddles and rotatably supports the rear wheel 18. 

tem according to this invention; The sprocket chain drive 12 comprises front sprocket 

FIG. 2 is an enlargement of the area encircled by the means 40 rigidly coaxially mounted on the pedal crank 22 

arrow 2 — 2 in FIG. 1; for rotation with the crank, rear sprocket means 42, and a 

FIG. 3 is a view looking in the direction of the arrows on sprocket chain 43 trained about and in driving engagement 

line 3 3 in fig. 2; 30 w * m me fr° nt rcar sprocket means, whereby rotation of 

FIG. 4 is an enlarged section taken on line 4-4 in FIG. m f H aan L r0tatCS * c £j vcs pocket means in 

2; rotation. The rear sprocket means 42 is connected to the rear 

' ™-. * * , „ wheel 18 by a one way drive mechanism (not shown), 

FIG. 5 is an easement, parhaflyteoken away, of the whereby rotation of the rear sprocket means in the clockwise 

area enarcled by the arrow 5-5 in FIG. 2; 35 direction in FIGS. 1 drives the rear wheel in a direction to 

FIG. 6 is an enlarged view looking in the direction of the propel the bicycle forwardly. The rear sprocket means 

arrows on line 6—6 in FIG. 1; freewheels relative to the rear wheel in the opposite direc- 

FIG. 7 is an enlargement of the area encircled by the tion of rotation. It is evident at tins point that sprocket chain 

arrow 7 — 7 in FIG. 6; drive 12 is essentially a rotary torque transmission device in 

FIG. 8 is an exploded perspective view of one hydraulic « which the pedal crank 22 is a rotary driving member, the rear 

unit of the hydraulic connector of this invention; whed 18 " a rotarv member, and the sprocket chain 

FIG. 9 is an enlarged section taken on line 9-9 in FIG. ? 3 rotaiy ^ u . c from ^jMving number 

7. to the driven member for driving the driven member m 

. , e . , _, . rotation upon rotation of the driving member. 

HG 10 « an "togem»t of the area encircled by the ^ ^ ^ Mvt u ^ vlliMt ^ 

arrow 10 — 10 m FIG. 6; . . . ._. , . . . , 

dnve comprising a rear shifting mechanism 44 including 

FIG. 11 is an enlarged section taken on line 11—11 in adjustable shiftable means 46 and a front shifting mecha- 

FIG- 1; nigm 48 including adjustable shiftable means 50. These two 

FIG. 12 is a view taken on line 12 — 12 in FIG. 11; shiftable means are adjustable individually and in combina- 

FIG. 13 is a view similar to FIG. 1 of a bicycle, having a so tion to vary the drive ratio of the chain drive. In this 

sprocket chain drive including a Sachs shifting system disclosure, the drive ratio is defined as the number of 

according to this invention; revolutions of the pedal crank 22 per revolution of the rear 

FIG. 14 is perspective view of the area encircled by the whed 18 - Mounted on the handle bar 38 are a pair of shifting 

arrow 14 14 m pj G 13. 3^ actuators 52, 54 for operating the shifting mechanisms 44, 

—r n , c • 1 a '• . i„ ,. ,»-,«.* ttt/- 33 48, respectively. These shifting actuators are connected to 
FIG. 15 is an enlarged view taken on line 15 — 15 in FIG. ^, . .. .... , . ... ,. 

vj " ^ 6 11110 111 A ^ their respective shifting mechanism by hydraulic connectors 

56, 58 according to this invention in such manner that 

DESCRIPTION OF THE PREFERRED actuation of each shifting actuator operates the correspond- 

EMBODIMENTS ing sniftin 8 mcchamsm to vary the drive ratio of the sprocket 

60 chain drive 12. Each shifting actuator 52, 54 and its hydrau- 

Turning now to these drawings and first to FIGS. 1-12, lie connector 56, 58 forms a rider operated hydraulic shifting 

there is illustrated a device 10 having an improved hydrau- means for shifting the corresponding shifting mechanism 44, 

li rally shiftable variable ratio sprocket chain drive 12 48. These hydraulic shifting means and the corresponding 

according to the invention. The particular device illustrated shifting mechanisms together form rear and front hydraulic 

is a rider propelled vehicular device, specifically a multi- 65 shifting systems 59a. 59b. 

speed bicycle which constitutes the primary intended use of Except for the shifting actuators 52, 54 and the hydraulic 

the invention. As noted earlier, however, and will become connectors 56, 58, the shiftable sprocket chain drive 12 
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described to this point is substantially identical to that rear sprocket cluster 42 stepwise from the largest sprocket to 

described in U.S. Pat. No. 5,197,927. The shifting actuators the smallest sprocket of the rear cluster. In the upshifting 

52, 54 differ from those of the latter patent but are conven- mode, the derailleur shiftable means 46 is adjusted inwardly 

tional bicycle shifting actuators never-the-less. The hydrau- toward the rear wheel in stepwise fashion against the bias of 

he connecters 56, 58 constimte a niajorimr^ 5 the derailleur spring 76 to shift the sprocket chain 43 

of this invention. These hydraulic connectors effect actua- inwardly along the rear sprocket cluster stepwise from the 

tion of the chain drive shifting mechanisms 44, 50 in smallest sprocket to the largest sprocket of the rear cluster, 

response to operation of the shifting actuators 52, 54 by . . . . - ... 

hydraulic acttoYrather than by mechanical pulling action as . As mentioned earlier, a major improverncnt feature of this 

A ^ „ . ' . * „ * t,- ^ ^ invention resides in the hydraulic connectors 56, 58. These 

do convenhonal wire cable connectors and are not subject to 10 connec£ors m ^nt^y identical so that a description of 

the earlier mentioned disadvantages of wire cable connec- ,, Z. ^ ^ y ' „ ~_ , . 

tQrs ^ one will suffice for both. Hydraulic connector 56 is 

" . . „ , _ , .„ described below using certain reference numerals. In the 

, 1D ™ ^ t0 ^ GS , 1 r 1 L thc J??" later discussion, these same reference numerals, with the 

baled shiftable variable ratio sprocket chain drrve 12 is subsa ^ m used t0 ^ dc _ 

der^eur shifting dnve which is identical to tha^ desenbed 15 ments ^ f h dfaulic roanccto 7 58 which ^ ^ ? ^ 
i° « «* ' ^ ^ the hydmuUc coiuiec- ^ elemect5 of ^ hydraulic 58 

tors 56, 58of this mvention Front sprocket means 40 of tfie ^ not visMe ^ ^ J m d ^ ffMed by ^ 

SETnT f °, l™^** 0 ?**™; m ^ same reference numerals with the subscript a, bom in 

instance two sprocket, of different diameters ngid on and thcsis? as ^ ^ponding elements in the hydraulic 

coaxial with the pedal crank 22. Rear sprocket means 42 of 20 connector 56 y 

the drive comprises e cluster of coaxial sprockets 62, in this 

instance five sprockets, of progressively differing diameters. Hydraulic connector 56 connects the shifting actuator 52 

Sprockets 62 are rigidly joined to one another and coupled to ^ rear deraiUeur mechanism 44 to operate the rear 

to the rear wheel 18 in the manner explained earlier. deraiUeur mechanism by hydraulic action in response to 

Srdftmgmechamsnis44.48ofto 25 Cperat ! 0n * ^ "JiT h ^J!^T!^ r 

comprise derailleur mechanisms. Referring to FIGS. 2-5, coinr^es a pairctf idendt^ hydrate um^ 86 88 joined by 

the rear deraiUeur shifting mechanism 44 Emprises a par- "hydraulic tube or hose 90. Hydraulic unit 86 is referred 

aUelogram support 64 including a rear support arm 66 l ° as 8 hy<frauhc^ut ft °* simply an input unit 

having normally upper and lower ends, a forward body 68, Hy&auhc unit 88 is referred to herein as a hydraulic output 

andapairofparaUdarnisVOpivotaUyattachedatmeirrear 30 ®* simply an output unit. 

ends to the lower end of the support arm and at their front M shown ^ 8 311(1 each hydraulic unit 86, 

ends to the body. The upper end of the support arm 66 is 88 comprises a cylinder 92 containing an axial bore 94 

pivotally attached by a bolt 72 to the lower end of the rear opening through one end of the cylinder. At the other end of 

fork arm 28 at the outer side of the rear sprocket duster 42 ^ cylinder, referred to as its head end, is a threaded bore 96 

for pivoting of the parallelogram support 64 on a pivot axis 35 coax** 1 with *»» d opening to the adjacent end of the cylinder 

parallel to the axis of the rear sprocket cluster 42. The oorc - Extending coaxially through the bore 94 is a tubular 

parallelogram support 64 is urged clockwise in FIG. 2 about P 31 * 98 having a threaded portion 100 threaded in the 

the bolt 72 by a spring 74 (FIG. 3) about the bolt The opening 96 and an enlarged shoulder 102 seating against the 

parallel arms 70 support the parallelogram body 68 on the outer surface of the adjacent end of the cylinder. Tubular part 

parallelogram support arm 66 for movement axially of the 40 98 includcs a relatively long inner sleeve portion 104 

rear sprocket cluster 42 toward and away from the rear extending coaxially through the bore 94 and a relatively 

wheel 18. A derailleur spring 76 (FIG. 4) in the parallelo- snort outer sleeve portion 106. The inner sleeve portion 104 

gram support urges the parallelogram body 68 outwardly terrninates a distance from the open end of the cylinder 92 

away from the rear wheel. Pivotally mounted at one end on 311(1 forms witil wall of the bore 94 an annular space 

the parallelogram body 68 on an axis substantially parallel 45 about lhc filc c vc portion. 

to the axis of the rear sprocket cluster 42 and depending Extending through this annular space and slidable on the 

below the body is a sprocket support arm or cage 78. inner sleeve portion 104 is a cup-shaped piston 108 which is 

Rotatably mounted on this cage on axes substantially par- sealed to the sleeve portion and to the surrounding wall of 

allel to the cage pivot axis are a shifting sprocket 80 directly the bore 94 by seal rings 109. This piston, the cylinder 92, 

adjacent the rear sprocket cluster 42 and a tension sprocket so and the sleeve portion 104 form an annular hydraulic 

82 at the lower end of the cage. The sprocket chain 43 chamber 110 whose volume is increased and reduced by 

extends about the sprocket clusters 40, 42, the shifting axial movement of the piston. The end of the piston 108 

sprocket 80. and the tension sprocket 82 in the manner adjacent me open end of the cylinder is closed by an end wall 

shown in FIGS. 1 and 2. The sprocket cage 78 is urged 112. Movement of the piston toward the open end of the 

dockwisein FIG. 2 relative to me parallelogram support 64 55 cylinder is limited by a snap-ring stop 114 removably 

by a spring 84 (FIG. 3). positioned within a circumferential groove in the wall of the 

The rear derailleur mechanism 44 as described to this bore 94. 

point is substantially identical to that of U.S. Pat No. Cylinder 92 has a radial boss 116 at its head end contain- 

5,197.927. The parallelogram support 64 and sprocket cage ing a threaded bore 118 opening to the head end of the 

78 of the derailleur mechanism constitute the earlier men- 60 cylinder bore 94 and through the outer end of the boss, 

tioned adjustable shiftable means 46 of the rear derailleur Threaded in this bore is a fitting 120 to which one end of the 

mechanism. As described more fully in the patent, the rear hydraulic tube 90 is attached. This fitting contains a passage 

derailleur mechanism 44 is operable in downshifting and 120a forming a port in the cylinder communicating the 

upshifting modes. In the downshifting mode, the derailleur passage in the tube to the cylinder chamber 110. The 

shiftable means 46 is adjusted outwardly away from the rear 65 cylinder boss 116 also contains a threaded port 121 sealed by 

wheel 18 in stepwise fashion by the force of the derailleur a removable plug 122 through which hydraulic fluid may be 

spring 76 to shift the sprocket chain 43 outwardly along the introduced into the cylinder chamber 110. 
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As shown best in FIG. 9, the hydraulic input unit 86 of As shown best in FIGS. 2 and 5, the cylinder 92 of the 

hydraulic connector is mounted on the handlebar 38 just hydraulic output unit 88 of hydraulic connector 56 is 

inboard of the shifting actuator 52 and with the head end of mounted on the lower end of the parallelogram support arm 

the actuator cylinder 92 adjacent the latter actuator. The unit 66 of the rear derailleur mechanism 44. To this end, the outer 

may be attached to the handlebar in any convenient way. as 5 sleeve portion 106 of the output unit is slidably positioned 

by means of a strap clamp 123. The piston 108 in the input within a rigid bushing 132 on the lower end of the paral- 

unit is connected to the shifting actuator 52 by a short length lelogram support arm 66. In the conventional rear derailleur 

of metal cable 124. One end of this cable extends slidably mechanism of US. Pat No. 5,197,927, this bushing receives 

through the tubular part 98 of the input unit 86 and through the lower end of the conventional cable connector. The 

a hole in the end wall 112 of the piston. Fixed on the outer 10 sleeve portion 106 of the hydraulic output unit 88 is releas- 

end of cable 124 by a set screw 125 is a shoulder member ably fixed in the bushing 132 by a set screw 134. As shown 

126 engagable with the outer side of the piston end wall 112, best in FIG. 2 and 4, the outer end of the cable 124 of the 

whereby endwise movement of the cable to the right in FIG. hydraulic output unit 88 is secured to a cable clamp 136 on 

9 with the shoulder member 126 in contact with the piston the outer arm 70 of the rear derailleur parallelogram support 

end wall moves the piston 108 to the right in the cylinder 92. 15 54, The cable extends rcarwardly and inwardly from the 

Endwise movement of the cable to the left accommodates cable clamp at an acute angle relative to the outer parallel o- 

movement of the piston to the left in the cylinder. gram arm. as shown in FIG. 4, whereby a left hand endwise 

The shifting actuators 52, 54 are conventional actuators of force on the cable in FIGS. 2, 4, and 5 tends to pull the 

the kind used on many bicycles having conventional parallelogram support 64 and the derailleur sprocket cage 78 

derailleur shifting systems which utilize wire cable connec- 20 inwardly toward the rear wheel 18. axiaily of the rear 

tors to connect the actuators to the derailleur shifting media- sprocket cluster 42 against the outward bias force of the rear 

nisms. Accordingly, it is unnecessary to describe these derailleur spring 76. The hydraulic shifting structure 

actuators in elaborate detail. Suffice it to say that each described above constitutes the hydraulic shifting system 

shifting actuator 52, 54 includes a pair of shift levers 128, 59a. 

130 operable by the rider and an internal cable feed media- 25 Turning now to FIGS. 1 and 10-12, it will be recalled that 
nism (not shown) operated by the levers. In a conventional the shifting system 59£> comprises a front sprocket cluster 40 
derailleur shifting system, one end of the wire cable of a rigid on the pedal crank 22, a front shifting mechanism 48 
conventional cable connector is connected to this internal including adjustable shifting means 50, and a hydraulic 
feed mechanism of a shifting actuator. This internal feed connector 58 connecting the shifting mechanism 48 to the 
mechanism operates to pull the cable into the actuator in M shifting actuator 54. The front sprocket cluster 40 comprises 
increments against the force of the derailleur spring (i.e. two sprockets 60 of different diameters rigidly and coaxially 
spring 76 in FIG. 4) in response to operation of the actuator mounted on the pedal crank at the same side of the bicycle 
in a first mode involving alternate depression and release of frame as the rear sprocket cluster 42. The shifting mecha- 
nic actuator shift lever 128 in the manner indicated by the nism 48 of the hydraulic shifting system 59b is a derailleur 
arrows in FIG. 7. Operation of the actuator in a second mode 35 mechanism comprising a parallelogram support 138 includ- 
involving alternate depression and release of the actuator ing a mounting member 140 rigidly secured to the bicycle 
shift lever 130 in the manner indicated by the arrows in FIG. frame member 30 a distance above the supporting nub 141 
7 releases the cable intermittently for endwise movement of for the crank pedal 22. Pivotally secured at one end to the 
the cable from the actuator in increments by the force of the mounting member 140 are a pair of parallelogram arms 142 
derailleur spring. 40 which extend toward the front sprocket duster 40. The outer 
In the present invention, the outer end of the cable 124 of ends of the arms 142 arc pivotally secured to a derailleur 
the hydraulic input unit 86 of hydraulic connector 56 cage 144 which straddles the upper run of the sprocket chain 
extends into the shifting actuator 52, as shown in FIG. 9. The 43 close to the front sprocket cluster. The parallelogram 
cable 124 is connected to the internal cable feed mechanism support 138 supports the derailleur cage 144 for movement 
in die shifting actuator 52 in the same manner as the wire 45 generally axiaily of the front sprocket cluster 40 to shift the 
cable of a conventional wire cable connector, whereby cable sprocket chain 43 from one sprocket 60 of the front cluster 
124 is pulled stepwise to the right in FIG. 9 into the actuator to the other. The parallelogram support 138 includes a 
and pulls the piston 108 stepwise toward the head end of its derailleur spring (not shown) about one parallel arm pivot, 
cylinder 92 in response to alternate depression and release of like the derailleur spring 76 in FIG. 4, which urges the 
the shift lever 128 of the shifting actuator. Alternate depres- 50 derailleur cage 144 inwardly toward the bicycle frame. The 
sion and release of the shift lever 130 of the shifting actuator parallelogram arms 142 and the cage 144 together constitute 
52 releases the cable 124 intermittently for left hand step- the derailleur shifting means 50. 

wise movement of the cable and piston 108 in FIG. 9, The hydraulic connector 58 connects the shifting actuator 

At this point it should be noted that the cable 124 54totheshiftogmeans50ofmefrontderaiUeurm 

connecting the hydraulic input unit 86 to the shifting actua- 55 48. To this end, the hydraulic input unit 86a of the connector 

tor 52 may be provided in either of two ways. For example, 58 is mounted on the bicycle handlebar immediately inboard 

the cable 124 may be provided by simply cutting to an of the shifting actuator 54 with the head end of its cylinder 

appropriate length the end of an existing conventional wire 92a adjacent the shifting actuator, as shown in FIG. 10. The 

connector cable connected to the shifting actuator. This cable (124a)of the input unit 86c is connected to the shifting 

method may be used to advantage, for example, when 60 actuator 54 in the same manner as the cable 124 of the input 

retrofitting this invention on a bicycle having a derailleur unit 86 of the hydraulic connector 56 is connected to the 

shifting system connected to a shifting actuator by a con- shifting actuator 52 in FIG. 9. The output unit 88a of the 

ventional wire cable connector. Another way of providing hydraulic connector 58 is firmly mounted on the bicycle 

the cable 124 is to provide the hydraulic input unit 86 with frame member 30 in the manner illustrated in FIGS. 11 and 

a cable of appropriate length for attachment to a shifting 65 12. The cable 124a of the output unit 88a is attached to a 

actuator which has no cable or from which an existing wire cable clamp 146 on die outer end of an extended portion 148 

connector cable has been removed. of one arm 142 of the parallelogram support 138, whereby 
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the derailleur spring in this support urges the latter cable, and cylinder 92. The rear derailleur parallelogram support 64 

thereby also the piston within the hydraulic output unit 88a and sprocket cage 78 are thereby restrained against outward 

upwardly in FIG. 10. relative to the cylinder 92 of the output movement beyond their positions of FIG. 3 by the force of 

unit. the rear derailleur spring 76. 

The improved shiftable variable ratio sprocket drive 12 of j The volume of hydraulic fluid within the hydraulic con- 

the invention operates in the following manner. Each nectar 56 and the position of the stop shoulder 126 along the 

hydraulic connector 56, 58 is filled with a volume of cable 124 of its hydraulic output unit 88 are made such that 

hydraulic fluid substantially equal to the displacement vol- when the piston 108 of the hydraulic input unit 86 occupies 

ume of one hydraulic unit (86 or 88, 86s or 88a) of the its position of FIG. 9. the stop shoulder 126 positions the 

respective connector plus the volume of the passage in the 10 piston 108 of the hydraulic output unit 88 at or near the right 

connector hydraulic hose or tube 90. 90a of the respective end of its stroke in FIG. 5. The hydraulic fluid within the 

connector. This displacement volume of each hydraulic unit hydraulic connector 56 is then pressurized by the rightward 

equals the change in the volume of its hydraulic chamber force excited on the output unit piston 108 by the rear 

110,110a during movement of its piston 108, 108a from one derailleur spring 76. The output unit piston is thereby acted 

end of its stroke to the other. As noted earlier, the hydraulic l5 on by two opposing forces which are the internal hydraulic 

connectors have ports 121 for introducing hydraulic fluid fluid pressure force and the external force of the rear 

into the hydraulic connectors and removable plugs 122 for derailleur spring 76. These opposing forces retain the rear 

sealing these parts. derailleur sprocket chain cage 78 in its initial position of 

The sprocket chain drive 12 has a normal state in which FIG. 3. The rear derailleur mechanism 44 may also include 

the sprocket chain 43 engages one sprocket 60 of the front 20 positive stop means for limiting outward movement of the 

sprocket cluster 40 and one sprocket 62 of the rear sprocket sprocket cage 78 to its position of FIG. 3. In this position, 

duster 42 to drivably connect the pedal crank 22 to the rear the sprocket chain 43 engages the smallest sprocket 62 of the 

sprocket cluster 42. In the following description, it is rear sprocket cluster 42. 

assumed that the sprocket chain 43 initially engages the Similarly, the front deraileur spring continuously urges 

larger sprocket 60 of the front sprocket cluster 40 and the 25 the front derailleur parallelogram support 138 and sprocket 

smallest sprocket 62 of the rear sprocket cluster 42, as chain cage 144 inwardly toward the bicycle frame and 

shown in the drawings. This illustrated position of the thereby exerts a tension force on the cable 124*3 of the 

sprocket chain and the illustrated corresponding positions of hydraulic output unit 88a of the hydraulic connector 58. This 

the other elements of the sprocket chain drive are referred to tension force urges the piston (108a) of the output unit 88a 

as their initial positions. Rotation of the crank 22 in a 30 in a direction (i.e. upwardly in FIG. 10) to displace hydraulic 

clockwise direction in FIG. 1 now drives the rear wheel 18 fluid from the hydraulic chamber (110a) in the unit through 

in a clockwise direction to propel bicycle f orwardly with a the tube 90a of the hydraulic connector 58 into the hydraulic 

drive ratio equal to the ratio of the diameters of the engaged chamber (110a) in the input hydraulic unit 86a of the 

sprockets. hydraulic connector 58. This hydraulic fluid urges the piston 

The rear deraileur spring 76 continuously urges the rear 35 (108a) in the hydraulic input unit 86a to the right in FIG. 10 
derailleur parallelogram support 76 and sprocket cage 78 away from the shifting actuator 54 and against the shoulder 
outwardly away from the rear wheel 18 and thereby exerts (126a) on its cable (124a). Until the shift levers 128, 130 of 
a tension force on the cable 124 of the hydraulic output unit the shifting actuator 54a are actuated, the cable feed mecha- 
88 of the hydraulic connector 56. This tension force urges nism within this shifting actuator secures the cable ( 124a) of 
the piston 108 of the output unit 88 toward the head end of 40 the hydraulic input unit 86a and hence its piston (108a) 
its cylinder 92 (i.e. to the right in FIG. 5) to displace against rightward movement in FIG. 10 by the hydraulic 
hydraulic fluid from the hydraulic chamber 110 in the unit fluid pressure in the hydraulic connector 58. 
through the tube 90 of the hydraulic connector 56 into the The volume of hydraulic fluid within the hydraulic con- 
hydraulic chamber 110 of the input unit 86 of the connector. nectar 58 and the position of the stop shoulder (126a) along 
The hydraulic fluid urges the piston 108 of the hydraulic 45 the cable 124a of the hydraulic output unit 88a are made 
input unit to the left in FIG. 9 away from the shifting such that when the piston (108a) of the hydraulic input unit 
actuator 52 and against the shoulder 126 on the actuator 86a occupies a position corresponding to that of piston 108 
cable 124. A tension force is thereby exerted on the cable in FIG. 9, the stop shoulder (126a) positions the piston 
which urges the cable to the left in FIG. 9 away from the (108a) of the hydraulic output unit 88a at or near the upper 
shifting actuator 52 and to the position shown wherein the 50 end of its stroke in FIGS. 11 and 12. The hydraulic fluid 
piston 108 in the hydraulic input unit 86 is adjacent or within the hydraulic connector 58 is then pressurized by the 
engages its snap ring stop 114. force exerted on the output unit piston (108a) by the front 

Until the shift levers 128. 130 of the shifting actuator 52 derailleur spring, whereby the latter piston (108a) is sub- 
arc actuated (it. alternately depressed and released in the jected to two opposing forces, namely internal hydraulic 
manner explained earlier), the cable feed mechanism within 55 fluid pressure and the external front derailleur spring force, 
this shifting actuator firmly secures the cable 124 and hence These opposing forces retain the piston of the hydraulic 
the piston 108 of the hydraulic input unit 86 of the hydraulic output unit 88a at or near the upper end of its stroke in FIGS, 
connector 56 against leftward movement in FIG. 9 by the 11 and 12 and retain the front derailleur sprocket chain cage 
pressure of the hydraulic fluid displaced from the hydraulic 144 in its position of FIG. 11. In these positions, the front 
output unit 88 of the connector. In the position of FIG. 9, of 60 sprocket chain cage 144 engages the sprocket chain 43 with 
course, leftward movement of the piston and cable is also the larger sprocket 60 of the front sprocket cluster 40. 
limited by the snap ring stop 114. Under these conditions. The rear and front derailleur shifting mechanisms 44, 48 
the hydraulic fluid within the hydraulic connector 56 are operated or shifted to shift the sprocket chain 43 along 
hydraulically blocks right hand movement in FIG. 5 of the the rear and front sprocket clusters 42. 40 from one sprocket 
piston 108 in the output unit 88 of hydraulic connector 56 65 to the next and thereby adjust the drive ratio of the sprocket 
which right hand movement of the piston may also be chain drive 12 by selectively actuating, that is alternately 
blocked by engagement of the piston with the head end of its depressing and releasing, the shift levers 128, 130 of the 
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shifting actuators 52, 54. Assuming the sprocket chain 43 It is evident, therefore, that each such intermittent release of 

occupies its initial position shown in the drawings, wherein the cable 124 of the hydraulic input unit 86 effects inter- 

the chain engages the larger sprocket 60 of the front sprocket mittent release by hydraulic action of the cable 124 of the 

duster 40 and the smallest sprocket 62 of the rear sprocket hydraulic output unit 88 of hydraulic connector 56 for 

cluster 42, the chain is shifted to a larger sprocket of the rear 5 movement of the latter cable through the same distance to 

sprocket cluster by depressing and releasing the actuating the right in FIG. 5. Accordingly, the present rear derailleur 

lever 128 of the shifting actuator 54. The chain is shifted to shifting system 59a is operative to shift the sprocket chain 

the smaller sprocket 60 of the front sprocket cluster by 43 inwardly and outwardly and from one sprocket 62 to the 

depressing and releasing the actuating lever 128 of the next along the rear sprocket cluster 42 in the manner 

shifting actuator 54. The sprocket chain is shifted in the 10 described. 

opposite directions along the sprocket clusters by depressing Similarly, actuation of the shift levers 128, 130 of the 
and releasing the shift levers 130 of the shifting actuators. shifting actuator 54 hydraulically operates the front 
Thus, each depression and release of the shift lever 128 of derailleur shifting system 59b to shift the sprocket chain 43 
the shifting actuator 52 operates its internal cable feed back and forth between the two sprockets 60 of the front 
mechanism to pull the cable 124 and thereby the piston 108 15 sprocket cluster 40 in essentially the same way as described 
of the hydraulic input unit 86 of the hydraulic connector 56 above in connection with the shifting actuator 52. It will be 
to the right in FIG. 9 in increments against the hydraulic understood, of course, that the rear derailleur shifting actua- 
fluid pressure created in the hydraulic connector by the rear tor 52 may be operated to shift the sprocket chain 43 a 
derailleur spring 76. This incremental movement of the number of times in succession in the same direction, for 
piston to the right in FIG. 9 displaces hydraulic fluid in 20 example to engage the sprocket chain with the several rear 
increments from its hydraulic chamber 110 through the sprockets 62 in succession. In contrast, the shifting actuator 
respective hydraulic tube 90 into the hydraulic chamber U0 54 is operated to shift the sprocket chain back and forth 
of the hydraulic output unit 88 of the hydraulic connector 56. between the two front sprockets in alternate sequence. 
The hydraulic fluid entering the latter chamber forces its Turning now to FIGS. 13-15, there is illustrated a bicycle 
piston 108 to the left in increments in FIG. 5 and thereby 25 200 having a shiftahle variable ratio sprocket chain drive 
pulls the rear derailleur sprocket cage 78 inwardly in inert- 202 including a gear shifting mechanism 204 and an bydr ail- 
ments along the rear sprocket cluster 42 against the force of lie shifting system 206 according to mis invention for 
the rear derailleur spring 76. This shifts the sprocket chain operating the shifting mechanism. Again, except for the 
43 inwardly from one sprocket 62 of the rear sprocket cluster hydraulic shifting system 206 embodied in the sprocket 

42 to the next large sprocket and thereby varies the sprocket 30 chain drive 202, the bicycle 200 is conventional and hence 
chain drive ratio. need be described only in sufficient detail to provide a clear 

Each depression and release of the shift lever 130 of the and complete understanding of this invention. With this in 

shifting actuator 52 acts to release the cable 124 and thereby mind, the bicycle includes a frame 208 mounting front and 

the piston 108 of the hydraulic input unit 86 of the hydraulic rear wheels 210, 212, a handlebar 213, and a rotary pedal 

connector 56 for incremental movement to the left in FIG. 35 crank 214. The rear wheel 212 is mounted on an axle 216 

9 by the hydraulic fluid pressure created in the hydraulic supported at its end on the rear fork 218 of the bicycle frame 

connector 56 by the rear derailleur spring 76. This incre- 208. The sprocket chain drive 202 comprises a front 

mental movement of the piston 108 to the left in FIG. 9 sprocket 219 rigid on the pedal crank 214, a rear sprocket 

permits additional hydraulic fluid flow into its chamber 110 220 mounted on the axle 214 and drivably coupled to the 

in increments from the chamber 110 of the hydraulic output 40 rcar wheel 212 by the gear shifting mechanism 204, and a 

unit 88 in FIG. 5. The piston 108 in the output unit 88 is sprocket chain 222 trained about and engaging the front and 

thereby released for incremental movement to the right in rear sprockets. Clockwise rotation of the pedal crank 214 in 

FIG. 5, whereby the rear derailleur spring 76 moves the rear the drawings drives the rear wheel in clockwise rotation 

derailleur sprocket cage 78 inwardly an incremental distance through the gear shifting mechanism 204 to propel the 

along the rear sprocket cluster 42 to shift the sprocket chain 45 bicycle forwardly. 

43 from one sprocket 62 to the next larger sprocket of the The shifting mechanism 204 comprises a gear mechanism 
cluster. (not shown) within the hub 224 of the rear wheel 212 and 

At this point, it is important to note that the internal cable embodies an adjustable shifting means including a shifter 

feed mechanism of the conventional shifting actuator 52 is chain 226 extending externally of the wheel hub through an 

so constructed and arranged that each full depression and 50 axial bore in the rear wheel axle 216, as shown best in FIG. 

release of the actuating lever 128 of the actuator pulls or 14. This shifter chain is puHable outwardly through the axle 

advances the cable 124 of the hydraulic input unit 86 a against the force of a spring within the hub to change the 

certain fixed distance to the right in FIG. 9. This distance drive ratio of the mechanism in one direction. The shifter 

equals the distance the shifting actuator would advance a chain is returnable inwardly through the axle by spring 

conventional wire cable connector of the kind referred to 55 action to change the drive ratio in the opposite direction, 

earlier. It is evident from the description to this point that Mounted on the bicycle handlebar 213 is a shifting actuator 

each such advance of the cable effects, by hydraulic action, 228 connected to the shifter chain 226 by a hydraulic 

an equal movement of the cable 124 of the hydraulic output connector 230 according to this invention, 

unit 88 to the left in FIG. 5. Similarly, each full depression The shifting actuator 228 is identical to the shifting 

and release of the actuating lever 130 of the conventional 60 actuators 52, 54 described earlier. The hydraulic connector 

shifting actuator 52 releases the cable 124 of the hydraulic 230 is identical to the hydraulic connectors 56. 58 described 

input unit 86 and hence also its piston 108 for movement the earlier. Accordingly, it is unnecessary to redescribe the 

same fixed distance to the left in FIG. 9 by the hydraulic shifting actuator 228 and the hydraulic connector 230. Also, 

fluid pressure produced in the hydraulic connector 56 by the those parts of the actuator and connector which are referred 

rear derailleur spring 76. This latter distance equals the 65 to below are designated by the same reference numerals, 

distance a conventional wire cable would move when con- with the subscript "c", as the corresponding parts of the 

nected to and intermittently released by the shifting actuator. shifting actuators 52. 54 and hydraulic connectors 56, 58. 
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The reference numerals relating to those actuator and con- 
nector parts which are not visible in FIGS. 15-15 are 
enclosed in parenthesis. 

The hydraulic input unit 86c of the hydraulic connector 
230 is mounted on the handlebar 213 dose to the shifting 5 
actuator 228. The input piston (108c) of the input unit 86c 
is connected to the actuator in the exactly the same manner 
as the input piston 108 is connected to the shifting actuator 
52 in FIG. 9. The hydraulic output unit 88c of the hydraulic 
connector 230 is mounted on the rear frame fork 218 just 10 
above the end of the rear wheel axle 216 from which the 
Sachs shifter chain 226 extends. The output piston (108c) in 
the output unit 88c is connected to the outer end of the shifter 
chain, as shown in FIG. 14. 

The operation of the shifting variable ratio sprocket chain 13 
drive 202 is obvious from the foregoing description. Thus, 
operation of the shift lever 128c of the shifting actuator 228 
moves the input piston (108c) of the hydraulic connector 
230 in a direction (i.e. to the right in FIG. 15) to displace 
hydraulic fluid from the hydraulic input unit 86c of the 20 
hydraulic connector 230 to the hydraulic output unit 88c of 
the connector. The hydraulic fluid entering the output unit 
88c moves its output piston (108c) in a direction (ie. 
upwardly in FIG. 13 and rightward in FIG. 14) to pull the 
Sachs shifter chain 226 outwardly and thereby change the 25 
drive ratio of the gear shifting mechanism 204 in one 
direction. Operation of the shift lever 130c of the shifting 
actuator 228 releases the input piston (108c) of the hydraulic 
connector 230 for movement in the opposite direction (Le. to 
the left in FIG. 15) by the pressure of the hydraulic fluid 30 
created by the inward spring force on the shifter chain 226. 
This spring force then pulls the output piston (108c) of the 
output unit 88c of the hydraulic connector 20 in a direction 
(i.c, downwardly in FIG. 13 and leftward in FIG. 14) and 
pulls the shifter chain 226 inwardly through the rear wheel 35 
axle 216 to change the drive ratio of the gear shifting 
mechanism 204 in the opposite direction. 
The inventor claims: 
1. A rider propelled vehicle comprising: 
a vehicular device comprising a frame, wheels including 40 
a driven wheel rotatably mounted on said frame, a 
crank rotatably mounted on said frame and adapted to 
be driven in rotation by a rider, sbiftable variable ratio 
sprocket chain drive means drivably connecting said 
crank and said driven wheel in a manner such that 45 
rotation of said crank in one direction drives said driven 
wheel in rotation with a drive ratio equal to the number 
of revolutions of said crank per revolution of said 
driven wheel and in a direction to propel the vehicle 
forwardly. and an hydraulic shifting system operable by 50 
the rider for hydraulically shifting said drive means to 
change said drive ratio, and wherein 
said hydraulic shifting system comprises a shifting actua- 
tor mounted on said vehicular device for operation by 
the rider in drive-ratio-increasing and drive-ratio- 55 
reducing modes, a drive ratio adjusting mechanism 
adjustable in a first adjustment direction to increase 
said drive ratio and in a second adjustment direction to 
reduce said drive ratio, a spring connected to said 
mechanism for urging said mechanism in one adjust- 60 
ment direction, a hydraulic connector extending 
between said actuator and said mechanism, and con- 
necting means connecting said hydraulic connector to 
said actuator and said mechanism for effecting hydrau- 
lic adjustment of said mechanism in its first adjustment 65 
direction to increase said drive ratio in response to 
operation of said actuator in its drive-ratio- in creasing 
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mode and hydraulic adjustment of said mechanism in 
its second adjustment direction to reduce said drive 
ratio in response to operation of said actuator in its 
drive-ratio-reducing mode, 
said hydraulic connector comprises (a) an hydraulic input 
unit including an input cylinder containing an axial 
bore closed at one end by a cylinder end wall, a tubular 
sleeve extending coaxially through said bore from said 
end wall and radially spaced from the wall of said bore 
to form an annular input chamber between said bore 
wall and said sleeve, a fluid port opening to said 
chamber, and a cup-shaped input piston slidable in said 
bore and on said sleeve and movable axially through 
said input chamber in a first direction to displace 
hydraulic fluid from said chamber through said port and 
movable in a second direction by fluid pressure in said 
chamber, (b) an hydraulic output unit including an 
output cylinder containing an axial bore closed at one 
end by an output cylinder end wall, a tubular output 
cylinder sleeve extending coaxially through said output 
cylinder bore from said output cylinder end wall and 
radially spaced from the wall of said output cylinder 
bore to form an annular output chamber between said 
output cylinder bore wall and said output cylinder 
sleeve, a fluid port opening to said output chamber, and 
a cup-shaped output piston slidable in said output 
cylinder bore and on said output cylinder sleeve and 
movable axially through said output chamber in a first 
direction to displace hydraulic fluid from said output 
chamber through said output chamber port and in a 
second direction by fluid pressure in said output 
chamber, and (c) a hydraulic tube connecting said ports 
for conducting hydraulic fluid between said chambers, 
and 

said connecting means comprises a first cable extending 
slidably through said input cylinder sleeve and con- 
necting said input piston and said actuator and a second 
cable extending slidably through said output cylinder 
sleeve and connecting said output piston and said drive 
ratio adjusting mechanism in a manner such that (a) 
operation of said actuator in one mode moves said input 
piston in its first direction to displace hydraulic fluid 
from said input chamber to said output chamber, 
whereby the hydraulic fluid entering said output cham- 
ber moves said output piston in its second direction and 
thereby moves said drive ratio adjusting mecha nism in 
its other adjustment direction against the force of said 
spring to change said drive ratio in one direction, and 
(b) operation of said actuator in its other mode effects 
movement of input piston in its second direction, 
movement of said output piston in its first direction, and 
adjustment of said mechanism in its said one adjust- 
ment direction by the force of said spring to change said 
drive ratio in the other direction and displace hydraulic 
fluid from said output chamber to said input chamber. 

2. A rider propelled vehicle comprising: 

a vehicular device comprising a frame, wheels including 
a driven wheel rotatably mounted on said frame, a 
crank rotatably mounted on said frame and adapted to 
be driven in rotation by a rider, sbiftable variable ratio 
sprocket chain drive means drivably connecting said 
crank and said driven wheel in a manner such that 
rotation of said crank in one direction drives said driven 
wheel in rotation with a drive ratio equal to the number 
of revolutions of said crank per revolution of said 
driven wheel and in a direction to propel the vehicle 
forwardly. and an hydraulic shifting system operable by 
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the rider for hydraulically shifting said drive means to 
change said drive ratio, and wherein 

said hydraulic shifting system comprises a shifting actua- 
tor mounted on said vehicular device for operation by 
the rider in drive-ratio- in creasing and drive-ratio- * 
reducing modes, a drive ratio adjusting mechanism 
adjustable in a first adjustment direction to increase 
said drive ratio and in a second adjustment direction to 
reduce said drive ratio, and drive ratio adjusting means 
connected to said mechanism including a hydraulic 10 
connector extending between said actuator and said 
mechanism and connecting means connecting said 
hydraulic connector to said actuator and said mecha- 
nism for effecting hydraulic adjustment of said mecha- 
nism in its first adjustment direction through said 15 
hydraulic connector to increase said drive ratio in 
response to operation of said actuator in its drive-ratio- 
increasing mode and hydraulic adjustment of said 
mechanism in its second adjustment direction through 
said hydraulic connector to reduce said drive ratio in 20 
response to operation of said actuator in its drive-ratio- 
reducing mode, and 

said connecting means includes means for effecting con- 
nection of said hydraulic connector to said actuator and 
said drive ratio adjusting mechanism at any H^ rre ^ 
including after mounting of said actuator and said 
mechanism on said vehicular device. 

3. A rider propelled vehicle according to claim 2 wherein: 
said hydraulic connector is adapted to contain hydraulic 

fluid and includes movable input and output members 
which are hydraulically coupled by hydraulic fluid in 
the connector for movement of said output member in 
response to movement of said input member, 

said connecting means comprise an input connection 35 
joining said input member and said actuator for effect- 
ing movement of said input member in response to 
operation of said actuator by the rider and an output 
connection joining said output member and said drive 
ratio adjusting mechanism for effecting adjustment of ^ 
said mechanism in response to movement of said 
output member, and 

said means for effecting connection of said hydraulic 
connector to said actuator and said drive ratio adjusting 
mechanism at any time including after mounting of said 4S 
actuator and said mechanism on said vehicular device 
comprise means for selectively releasing and securing 
said input and output connections. 

4. A rider propelled vehicle according to claim 2 wherein: 
said drive ratio adjusting means includes a spring which $q 

urges said drive ratio adjusting mechanism in one 
adjustment direction, and 
said hydraulic connector hydraulically urges said mecha- 
nism in its other adjustment direction against the force 
of said spring in response to operation of said actuator 55 
in one mode, and said hydraulic connector effects 
adjustment of said mechanism in its other adjustment 
direction by the force of said spring in response to 
operation of said actuator in its other mode. 

5. A rider propelled vehicle according to claim 2 wherein: 60 
said hydraulic connector comprises (a) an hydraulic input 

unit including an hydraulic input chamber, a fluid port 
opening to said chamber, and a movable input member 
movable in a first direction to displace hydraulic fluid 
from said chamber through said port and movable in a 65 
second direction by fluid pressure in said chamber, (b) 
an hydraulic output unit including an hydraulic output 
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chamber, a fluid port opening to said output chamber, 
and a movable output member movable in a first 
direction to displace hydraulic fluid from said output 
chamber through said output chamber port and in a 
second direction by fluid pressure in said output 
chamber, and (c) a hydraulic tube connecting said ports 
for conducting hydraulic fluid between said chambers, 
said connecting means comprise an input connection 
joining said input member and said actuator and an 
output connection joining said output member and said 
drive ratio adjusting mechanism in a manner such mat 
operation of said actuator in one mode moves said input 
member in its first direction through said input con- 
nection to displace hydraulic fluid from said input 
chamber to said output chamber, whereby the hydraulic 
fluid entering said output chamber moves said output 
member in its second direction and thereby moves said 
mechanism in one adjustment direction through said 
output connection to change said drive ratio in one 
direction. 

said drive ratio adjusting means includes means whereby 
operation of said shifting actuator in its other mode 
effects movement of said output member in its second 
direction and thereby adjustment of said drive ratio 
adjusting mechanism in its other adjustment direction 
to change said drive ratio in the other direction and 
displace hydraulic fluid from said output chamber to 
said input chamber, and 

said means for effecting connection of said hydraulic 
connector to said actuator and said drive ratio adjusting 
mechanism at any time including after mounting of said 
actuator and said mechanism on said vehicular device 
comprise means for selectively releasing and securing 
said input and output connections. 

6. A rider propelled vehicle according to claim 5 wherein : 
said input member comprises an input piston movable in 

said input chamber, 

said output member comprises an output piston movable 
in said output chamber, 

said input connection comprises an input connecting 
member joining said actuator and said input piston, and 
said output connection comprises an output connecting 
member joining said output piston and drive ratio 
adjusting mechanism, and 

said means far selectively releasing and securing said 
input and output connections comprise means releas- 
ably securing said input and output connecting mem- 
bers to said input and output pistons, respectively. 

7. A rider propelled vehicle according to claim 5 wherein: 
said input unit comprises an input cylinder containing an 

axial bore closed at one end by a cylinder end wall, and 
a tubular sleeve extending coaxially through said bore 
from said end wall and radially spaced from the wall of 
said bore to form between said bore wall and said 
sleeve an annular space which constitutes said input 
chamber, 

said input member comprises a cup-shaped input piston 
slidable in said bore and on said sleeve and movable 
axially through said input chamber, and said input 
connection comprises an input connecting member 
extending slidably through said sleeve and joining said 
piston and said actuator, 

said output unit comprises an output cylinder containing 
an axial bore closed at one end by a cylinder end wall, 
and a tubular sleeve extending coaxially through said 
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output cylinder bare from said output cylinder end wall 
and radially spaced from the wall of said output cyl- 
inder bore to form between said output cylinder bore 
wall and said output cylinder sleeve an annular space 
which constitutes said output chamber. 5 
said output member comprises a cup-shaped output piston 
slidable in said output cylinder bore and on said output 
cylinder sleeve and movable axially through said out- 
put chamber, and said output connection comprises an 
output connecting member extending slidably through 10 
said output cylinder sleeve and joining said output 
piston and said drive ratio adjusting mechanism, and 



20 

said means for selectively releasing and securing said 
input and output connections comprise means releas- 
ably securing said input and output connecting mem- 
bers to said input and output pistons, respectively. 

8. A rider propelled vehicle according to claim 7 wherein: 
said input and output connecting members comprise wire 

cables. 

9. A rider propelled vehicle according to claim 1 wherein: 
said vehicular device is a bicycle. 

***** 
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(57) ABSTRACT 

A rotatablc handgrip for a twist-grip shift control device 
includes a rotatablc member and a flexible grip disposed 
over the rotatable member. One or more spaces are denned 
between an inner peripheral surface of the grip and an outer 
peripheral surface of the rotatablc member so that the grip 
bends radially inwardly in response to pressure from a hand 
part (palm, finger, thumb, etc.) so as to generally conform to 
the hand part. The space may be formed by a recess formed 
on the inner peripheral surface of the grip, on the outer 
peripheral surface of the rotatable member, a combination of 
recesses on the grip and the rotatable member, or through 
some other structure. 

26 Claims, 5 Drawing Sheets 
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GRIP FOR A BICYCLE SHIFT CONTROL 
DEVICE 

This application is a division of application Ser. No, 
08/900,935, filed Jul. 25, 1997, now US. Pat. No. 6,101, 
895. 

BACKGROUND OF THE INVENTION 

The present invention is directed to bicycle shift control 
devices and, more particularly, to a grip for a twist-grip shift 
control device which conforms more closely to a rider's 
hand. 

Twist-grip shift control devices are sometimes used to 



10 



to the present invention used in the twist-grip shift control 
device of FIG. 1; 

FIGS. 3 A and 3B are front and side views, respectively, 
of a particular embodiment of a flexible grip according to the 
present invention that is used with the rotalable member 
shown in FIGS. 2A and 2B; 

FIG. 4 is a side cross sectional view illustrating the 
flexible grip shown in FIGS. 3A and 3B installed on the 
rotalable member shown in FIGS. 2A and 2B; 

FIG. 5 is a side cross sectional view of the rotatable 
member and flexible grip illustrating how the flexible grip 
bends in response to a gripping force exerted by a hand; 

FIG. 6 is a side cross sectional view of an alternative 



control various types of bicycle transmissions. Examples of ^ embodiment of a rotatable member and flexible grip accord- 



such devices are disclosed in JP 44-26571; U.S. Pat. Nos. 
3,633,437; 4,900,291 and 5,197,927. Such devices typically 
include a generally annular rotatable member that is 
mounted around the bicycle handlebar coaxially with the 
handlebar axis, wherein rotation of the rotatable member 2 o 
with the palm of the hand controls the pulling and releasing 
of the transmission control cable. 

For reliable operation of twist-grip shift control devices, 
it is desirable to have adequate traction between the palm of 
the hand and the rotatable member. U.S. Pat. Nos. 5,564,316 25 
and 5,584,213 discuss the use of nubs and elongated ribs on 
a flexible cover to increase the traction between the hand and 
the rotatable member. However, while such nubs and ribs 
may help improve traction, they also tend to jam into the 
rider's hand, thus creating pain and fatigue. 30 

SUMMARY OF THE INVENTION 

The present invention is directed to a rotatable member 
for a twist-grip shift control device wherein the grip portion 
of the rotatable member conforms closely to a rider's band 
to increase traction between the palm of the hand and the 
rotatable member, but which significantly decreases the risk 
of pain and fatigue. In one embodiment of the present 
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ing to the present invention; 

FIG. 7 is a side cross sectional view of another alternative 
embodiment of a rotatable member and flexible grip accord- 
ing to the present invention; and 

FIG. 8 is a side cross sectional view of another alternative 
embodiment of a rotatable member and flexible grip accord- 
ing to the present invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

FIG. 1 is an oblique view of a particular embodiment of 
a twist-grip shift control device 10 according to the present 
invention mounted together with a brake lever assembly 9. 
As shown in FIG. 1, shift control device 10 includes a 
housing 12 mounted around a handlebar 8, a rotatable 
handgrip 16 structured for rotation around an axis X coaxial 
with handlebar 8, a pulley 21 for pulling and releasing an 
inner wire lla that slides within an outer casing 116 of 
control cable 11, and a pulley retaining member 28 for 
retaining pulley 21 to housing 12. Pulley retaining member 
28 may include a framed opening 28a for selectively dis- 
playing a numeral disposed on pulley 21 indicating the 
currently selected gear. A motion transmitting mechanism 



invention, a rotalable handgrip for a twist-grip shift control ^ ( nol s h 0 wn) is disposed between rotatable handgrip 16 and 



device includes a rotalable member and a flexible grip 
disposed over the rotatable member. One or more spaces are 
defined between an inner peripheral surface of the grip and 
an outer peripheral surface of the rotatable member so that 
the grip bends radially inwardly in response to pressure from 
a hand part (palm, finger, thumb, etc.) so as to generally 
conform to the hand part. The space may be formed by a 
recess formed on the inner peripheral surface of the grip, on 
the outer peripheral surface of the rotalable member, a 
combination of recesses on the grip and the rotatable 
member, or through some other means. A rotatable grip 
constructed according to the present invention increases 
traction between the palm of the hand and the rotatable grip 
without requiring ribs or nubs. However, the present inven- 
tion also may be employed advantageously in a handgrip 
which uses ribs and nubs, because the space between the 
grip and the rotatable member allow the ribs and nubs to 
yield to the pressure of the rider's band. This, in turn, 
reduces or eliminates the incidences of pain and fatigue. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an oblique view of a particular embodiment of 
a bicycle twist-grip shift control device according to the 
present invention mounted together with a brake lever 
assembly; 

FIGS. 2A and 2B arc front and side views, respectively, 
of a particular embodiment of a rotatable member according 
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pulley 21 for transmitting rotation of handgrip 16 to pulley 
21. The motion transmitting mechanism may be constructed, 
for example, according to U.S. Pat. No. 5,921, 139 entitled 
"Bicycle Shift Control Device" by Takuro Yamane and 
incorporated herein by reference. Since the motion trans- 
mitting mechanism docs not form a part of the present 
invention, a detailed description of that mechanism shall be 
omitted. 

Brake lever assembly 9 includes a brake lever 9a pivot- 
ably mounted to a brake lever bracket 9b which, in turn, is 
mounted around handlebar 8 in close proximity to (e.g., 
adjacent) housing 12 of shift control device 10. Brake lever 
9a is connected to a brake control cable 9c for controlling a 
brake device in a conventional manner. 

As shown in FIGS. 2A, 2B, 3A, 3B and 4, handgrip 16 
includes a rotatable member SO and a flexible grip 54. As 
shown in FIGS. 2A and 2B, rotatable member 50 includes a 
generally cylindrical main body 56 having an outer periph- 
eral surface 58; a generally frustoconical intermediate por- 
tion 62, and a larger generally cylindrical portion 66 which 
interfaces with the motion transmitting mechanism within 
housing 12. A plurality of grip engaging members in the 
form of ribs 70 elongated in the direction of the handlebar 
axis X extend radially outwardly from outer peripheral 
surface 58 of main body 56. In this embodiment, ribs 70 are 
evenly spaced in the circumferential direction of outer 
peripheral surface 58. Each rib includes a pair of side 
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surfaces 74 that extend from a side surface 82 of frusto- 
conical portion 62 in the direction of the handlebar axis X, 
and a top surface 86 that inclines slightly radially inwardly 
from side surface 82 of frustoconical portion 62 to a rib end 
surface 90 located at an intermediate portion of outer 
peripheral surface 58. The plurality of ribs 70 define a 
corresponding plurality of valleys 94 disposed between each 
pair of adjacent ribs 70, where the bottom floor 92 of each 
valley 94 is formed by outer peripheral surface 58 of main 
body 56. In this embodiment, outer peripheral surface 58 has 
a constant radius of curvature R from handlebar axis X along 
its entire axial length so that outer peripheral surface 58 has 
the shape of a straight cylinder. As a result, the floor 92 of 
each valley 94 likewise has a constant radius of curvature as 
showu in FIG. 2B. 

As shown in FIGS. 3 A, 3B, and 4, flexible grip 54 snugly 
fits around outer peripheral surface 58 of rotatable member 
50, and an outer peripheral surface 96 of grip 54 includes a 
plurality of gripping projections 98 to further facilitate 
traction between the rider's hand and grip 54 (and hence) 
rotatable handgrip 16. The inner peripheral surface 100 of 
grip 54 includes a plurality of rotatable member engaging 
recesses 104 that are evenly spaced in the circumferential 
direction of inner peripheral surface 100. Each rotatable 
member engaging recess 104 is shaped for snugly fitting to 
a corresponding rib 70 so that grip 54 is nonrotatably 
secured to rotatable member 50. A plurality of recesses 108 
disposed between spaced apart pairs of inner peripheral 
surface portions 109 likewise are evenly spaced along the 
inner peripheral surface of grip 54. Each recesses 108 
cooperates with a corresponding valley floor 92 for forming 
a plurality of spaces 110 as shown in FIG. 4. Inner peripheral 
surface portions 109 are disposed adjacent to their corre- 
sponding ribs 70 and contact both the rib 70 and the adjacent 
valley floor 92 to snugly fit grip 54 to rotatable member 50. 

FIG. 5 is a side cross sectional view of the rotatable 
member 50 and flexible grip 54 illustrating how the flexible 
grip 54 bends in response to a gripping force exerted by a 
hand. As shown in FIG. 5, a finger 120 presses radially 
inwardly to firmly grasp rotatable grip 16. Because of the 
flexibility of grip 54, the portions of grip 54 disposed over 
spaces 110 form first and second dents 124 and 126 which 
conform to finger 120 in response to the radially inwardly 
directed pressure of finger 120. When further pressure is 
applied by finger 120, the portions of grip 54 disposed over 
spaces 110 bend radially inwardly as shown in FIG. 5 for 
partially or substantially reducing the volume of the corre- 
sponding space 110. Because of this yielding nature of grip 
54, dents 124 and 126 enhance the traction between the 
rider's hand and rotatable handgrip 16 by conforming more 
closely to the rider*s hand. Also, there are no sharp edges 
jamming into the rider's hand as in the prior art rib/nub 
designs. Furthermore, the yielding nature of grip 54 also 
cushions the rider's hand to avoid the excessive pressures 
caused by prior art rib/nub designs, thus further reducing the 
risk of pain or fatigue. 

FIG. 6 is a side cross sectional view of an alternative 
embodiment of a rotatable handgrip 16A according to the 
present invention using a different rotatable member 50A 
and flexible grip 54A. In this embodiment, grip 54A includes 
a plurality of rotatable member engaging members 55A 
projecting radially inwardly from the inner peripheral sur- 
face 100A. Rotatable member 50A includes a plurality of 
grip engaging recesses 57 A formed in outer peripheral 
surface 58A, wherein each rotatable member engaging 
member 55A is disposed in a corresponding grip engaging 
recess 57A- A plurality of recesses 108A disposed between 
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adjacent pairs of rotatable member engaging members 55A 
arc evenly spaced along the inner peripheral surface lOOAof 
grip 54A. Each recess 108A cooperates with a correspond- 
ing portion of the outer peripheral surface 58A of rotatable 
member 50A for forming a plurality of spaces 100A that 
function in the same manner as spaces 110 in the first 
embodiment. 

FIG. 7 is a side cross sectional view of another alternative 
embodiment of a rotatable handgrip 16B according to the 
present invention using a different rotatable member 50B 
and flexible grip 54B. As in the first embodiment, the 
rotatable member 50B includes a plurality of grip engaging 
members in the form of ribs 70B projecting radially out- 
wardly from the outer peripheral surface 58B, the grip 54B 
includes a corresponding plurality of rotatable member 
engaging recess 104B, and each grip engaging member 70 B 
is disposed in a corresponding rotatable member engaging 
recess 104B. However, in this embodiment, grip 54B does 
not have recesses corresponding to recesses 108 in the first 
embodiment. Instead, a plurality of evenly spaced recesses 
150 are formed in the outer peripheral surface 58B of 
rotatable member SOB. Each recess 150 cooperates with the 
inner peripheral surface 100B of grip 54B for forming a 
plurality of spaces HOB that function in the same manner as 
spaces 110 in the first embodiment. 

FIG. 8 is a side cross sectional view of an alternative 
embodiment of a rotatable handgrip 800 according to the 
present invention using a different rotatable member 804 and 
flexible grip 808. In this embodiment, a first space 81 OA is 
defined between an outer peripheral surface 814 A of the 
rotatable member 804 and an inner peripheral surface 818A 
of the grip 808 so that the grip 808 bends radially inwardly 
into the first space 810A to form a first dent (not shown, but 
similar to dent 126 in FIG. 5) in the outer peripheral surface 
822 of the grip in response to pressure from a hand part. A 
first space-forming recess 826A is formed on the outer 
peripheral surface 814A of the rotatable member 804 for 
forming the first space 810A. A second space 810B is 
defined between an outer peripheral surface 814B of the 
rotatable member 804 and an inner peripheral surface 818B 
of the grip 808 so that the grip 808 bends radially inwardly 
into the second space 810B to form a second dent (not 
shown, but similar to dent 124 in FIG. 5) in the outer 
peripheral surface 822 of the grip in response to pressure 
from the band part. A second space-forming recess 826B is 
formed on the outer peripheral surface 814B of the rotatable 
member 804 for forming the second space 810B. 

In general, grip 808 includes a plurality of circumferen- 
tially evenly spaced elongated rotatable member engaging 
members or ribs 830 that engage a corresponding plurality 
of circumferentially evenly spaced grip engaging recesses 
834 to form a plurality of the first spaces 810A and second 
spaces 810B. For example, the grip 808 includes a rotatable 
member engaging member 830A projecting radially 
inwardly from the inner peripheral surfaces 818A and 818B 
of grip 808, and the rotatable member 804 includes a grip 
engaging recess 834A, wherein the rotatable member engag- 
ing member 830A is disposed in the grip engaging recess 
834A, and wherein the rotatable member engaging member 
830A is disposed circumferentially between the first space- 
forming recess 826A and the second space-forming recess 
826B. The circumferential width Wl of the grip engaging 
recess 834A is less than a corresponding circumferential 
width of the first space-forming recess 82 6 A. 

The first space-forming recess 826 A is formed between 
first and second rotatable member projections or sidcwalls 
840A and 840B extending radially outwardly and forming 
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an extension of the outer peripheral surface 814A of the 
rot at able member 804, First and second rota table member 
sidewalls 840 A and 840B face each other in the circumfer- 
ential direction, and the first rot at able member side wall 
8 40 A and the second rotatable member sidewall 840 B, 5 
including radially outermost portions thereof, are disposed 
clockwise of a first sidewall 830B of the rotatable member 
engaging member 830Aso that the entire first space-forming 
recess 826A is disposed clockwise of the first sidewall 830B 
of the rotatable member engaging member 830A. The entire JQ 
outer peripheral surface 814A of the rotatable member 804 
between the first rotatable member sidewall 840A and the 
second rotatable member sidewall 840B is spaced apart from 
the inner peripheral surface 818A of grip 808. 

Similarly, the second space-forming recess 826B is J5 
formed between third and fourth rotatable member projec- 
tions or sidewalls 840C and 840D extending radially out- 
wardly and forming an extension of the outer peripheral 
surface 814B of rotatable member 804. Third and fourth 
rotatable member sidewalls 840C and 840D face each other 2Q 
in the circumferential direction, and the third rotatable 
member sidewall 840C and the fourth rotatable member 
sidewall 840D, including radially outermost portions 
thereof, are disposed counterclockwise of a second sidewall 
830C of the rotatable member engaging member 830A so ^ 
that the entire second space -forming recess 82 6B is disposed 
counterclockwise of the second sidewall 830C of the rotat- 
able member engaging member 830A. The entire outer 
peripheral surface 814B of the rotatable member 804 
between the third rotatable member sidewall 840C and the 
fourth rotatable member sidewall 840D is spaced apart from 
the inner peripheral surface 818B of grip 808. 

Each of the plurality of grip engaging recesses has a 
radially innermost circumferential outer surface or bottom 
wall, such as bottom wall 842 that is flat along its entire 35 
circumferential width. As shown for rotatable member 
engaging member 830A, as well as the other rotatable 
member engaging members 830, each first and second 
sidewall 830B and 830C and a radially innermost surface or 
bottom wall 830D of rotatable member engaging member 40 
830A contacts its facing first rotatable member sidewall 
840A, third rotatable member sidewall 840C and bottom 
wall 842. A diameter Dl of an outer peripheral surface 822 
of the grip 808 above a circumferential midpoint of the first 
and second space-forming recess 810A and 8 10B has a same 4J 
value as a diameter D2 of the outer peripheral surface 822 
of the grip 808 above a circumferential midpoint of the 
rotatable member engaging member 830A. The same is true 
for the other space forming recesses and rotatable member 
engaging members. 50 

While the above is a description of various embodiments 
of the present invention, further modifications may be 
employed without departing from the spirit and scope of the 
present invention. For example, the size, orientation, loca- 
tion and shape of the various components may be changed 55 
as desired. Material may be added or removed from the parts 
as well. Thus, the scope of the invention should not be 
limited by the specific structures disclosed. Instead, the true 
scope of the invention should be determined by the follow- 
ing claims. Of course, although labeling symbols are used in ^ 
the claims in order to facilitate reference to the figures, the 
present invention is not intended to be limited to the con- 
structions in the appended figures by such labeling. 

What is claimed is: 

1. A rotatable handgrip for a bicycle shifter comprising: 65 
a rotatable member; 

a flexible grip disposed over the rotatable member; 
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wherein a first space is defined between an inner periph- 
eral surface of the grip and an outer peripheral surface 
of the rotatable member so that the grip bends radially 
inwardly into the first space to form a first dent in an 
outer peripheral surface of the grip in response to 
pressure from a hand part; 

wherein a first space-forming recess is formed on the 
outer peripheral surface of the rotatable member for 
forming the first space; 

wherein a second space is defined between an inner 
peripheral surface of the grip and an outer peripheral 
surface of the rotatable member so that the grip bends 
radially inwardly into the second space to form a 
second dent in the outer peripheral surface of the grip 
in response to pressure from the hand part; 

wherein a second space-forming recess is formed on the 
outer peripheral surface of the rotatable member for 
forming the second space; 

wherein the grip includes a rotatable member engaging 
member projecting radially inwardly from the inner 
peripheral surface; 

wherein the rotatable member includes a grip engaging 
recess; 

wherein a circumferential width of the grip engaging 
recess is less than a corresponding circumferential 
width of the first space -forming recess; 

wherein the rotatable member engaging member is dis- 
posed in the grip engaging recess; 

wherein the rotatable member engaging member is dis- 
posed circumferemially between the first space- 
forming recess and the second space-forming recess; 

wherein the first space-forming recess is formed by a first 
rotatable member sidewall facing a second rotatable 
member sidewall in a circumferential direction; and 

wherein the first rotatable member sidewall and the sec- 
ond rotatable member sidewall are disposed clockwise 
of a first sidewall of the rotatable member engaging 
member. 

2. The handgrip according to claim 1 wherein substan- 
tially all of the rotatable member engaging member contacts 
the grip engaging recess. 

3. The handgrip according to claim 1 wherein radially 
outermost portions of the first rotatable member sidewall 
and the second rotatable member sidewall are disposed 
clockwise of the first sidewall of the rotatable member 
engaging member. 

4. The handgrip according to claim 3 wherein the entire 
first space-forming recess is disposed clockwise of the first 
sidewall of the rotatable member engaging member. 

5. The handgrip according to claim 1 wherein the second 
space -forming recess is formed by a third rotatable member 
sidewall facing a fourth rotatable member sidewall in a 
circumferential direction, and wherein the third rotatable 
member sidewall and the fourth rotatable member sidewall 
are disposed counterclockwise of a second sidewall of the 
rotatable member engaging member. 

6. The handgrip according to claim 5 wherein the grip 
engaging recess has a radially innermost circumferential 
outer surface that is flat along its entire circumferential 
width. 

7. The handgrip according to claim 5 wherein radially 
outermost portions of the first rotatable member sidewall 
and the second rotatable member sidewall are disposed 
clockwise of the first sidewall of the rotatable member 
engaging member, and wherein radially outermost portions 
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of the third rotatable member sidewall and the fourth rotat- 
able member sidewall are disposed counterclockwise of the 
second sidewall of the rotatable member engaging member. 

8. The handgrip according to claim 7 wherein the entire 
first space -forming recess is deposed clockwise of the first 
sidewall of the rotatable member engaging member, and 
wherein the entire second space-forming recess is disposed 
counterclockwise of the second sidewall of the rotatable 
member engaging member. 

9. The handgrip according to claim 5 wherein the rotat- 
able member includes: 

a plurality of the first-space forming recesses; 
a plurality of the second space forming recesses; and 
a plurality of the grip engaging recesses; 
wherein the grip includes a plurality of elongated ribs 

forming a plurality of the rotatable member engaging 

members; and 

wherein each of the plurality of ribs is disposed in a 
corresponding one of the plurality of grip engaging 
recesses. 

10. The handgrip according to claim 9 wherein the 
plurality of ribs are disposed evenly in a circumferential 
direction along the inner peripheral surface of the grip. 

11. The handgrip according to claim 10 wherein the 
plurality of first-space forming recesses and the plurality of 
second space-forming recesses are disposed evenly in the 
circumferential direction along the outer peripheral surface 
of the rotatable member. 

12. A rotatable handgrip for a bicycle shifter comprising: 
a rotatable member; 

a flexible grip disposed over the rotatable member; 

wherein a plurality of first spaces are defined between an 
inner peripheral surface of the grip and an outer periph- 
eral surface of the rotatable member so that the grip 
bends radially inwardly into at least one of the plurality 
of first spaces to form a first dent in an outer peripheral 
surface of the grip in response to pressure from a hand 
part; 

wherein a plurality of first space-forming recesses are 
formed on the outer peripheral surface of the rotatable 
member for forming the plurality of first spaces; 

wherein a plurality of second spaces are defined between 
an inner peripheral surface of the grip and an outer 45 
peripheral surface of the rotatable member so that the 
grip bends radially inwardly into at least one of the 
plurality of second spaces to form a second dent in the 
outer peripheral surface of the grip in response to 
pressure from the hand part; 

wherein a plurality of second space-forming recesses are 
formed on the outer peripheral surface of the rotatable 
member for forming the plurality of second spaces; 

wherein the grip includes a plurality of ribs projecting 
radially inwardly from the inner peripheral surface; 

wherein the rotatable member includes a plurality of grip 
engaging recesses; 

wherein each of the plurality of ribs is disposed in a 
corresponding one of the plurality of grip engaging 
recesses; 

wherein each rib is disposed circumferentially between 
one of the plurality of first space-forming recesses and 
one of the plurality of second space-forming recesses; 

wherein each first space-forming recess is formed by a 
first rotatable member sidewall facing a second rotat- 
able member sidewall in a circumferential direction; 
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wherein the first rotatable member sidewall and the sec- 
ond rotatable member sidewall are disposed clockwise 
of a first sidewall of an adjacent rib; 

wherein each second space-forming recess is formed by a 
third rotatable member sidewall facing a fourth rotat- 
able member sidewall in a circumferential direction; 

wherein the third rotatable member sidewall and the 
fourth rotatable member sidewall are disposed coun- 
terclockwise of a second sidewall of the adjacent rib; 
and 

wherein only one of the plurality of first space-forming 
recesses or second space-forming recesses is disposed 
between each adjacent pair of the plurality of ribs. 

13. The handgrip according to claim 12 wherein each of 
the plurality of grip engaging recesses has a radially inner- 
most circumferential outer surface that is flat along its entire 
circumferential width. 

14. A rotatable handgrip for a bicycle shifter comprising: 
a rotatable member; 

a flexible grip disposed over the rotatable member; 

wherein a first space is defined between an inner periph- 
eral surface of the grip and an outer peripheral surface 
of the rotatable member so that the grip bends radially 
inwardly into the first space to form a first dent in an 
outer peripheral surface of the grip in response to 
pressure from a hand part; 

wherein a first space-forming recess is formed on the 
outer peripheral surface of the rotatable member for 
forming the first space; 

wherein a second space is defined between an inner 
peripheral surface of the grip and an outer peripheral 
surface of the rotatable member so that the grip bends 
radially inwardly into the second space to form a 
second dent in the outer peripheral surface of the grip 
in response to pressure from the hand part; 

wherein a second space-forming recess is formed on the 
outer peripheral surface of the rotatable member for 
forming the second space; 

wherein the grip includes a rotatable member engaging 
member projecting radially inwardly from the inner 
peripheral surface; 

wherein the rotatable member includes a grip engaging 
recess; 

wherein a circumferential width of the grip engaging 
recess is less than a corresponding circumferential 
width of the first space-forming recess; 

wherein the rotatable member engaging member is dis- 
posed in the grip engaging recess; and 

wherein the grip engaging recess has a radially innermost 
circumferential outer surface that is flat along its entire 
circumferential width. 

15. The hand grip according to claim 14 wherein sub- 
stantially all of the rotatable member engaging member 
contacts the grip engaging recess. 

16. The handgrip according to claim 14 wherein the 
rotatable member includes: 

a plurality of the first -space forming recesses; 

a plurality of the second space forming recesses; and 

a plurality of the grip engaging recesses; 

wherein the grip includes a plurality of elongated ribs 

forming a plurality of the rotatable member engaging 

members; and 

wherein each of the plurality of ribs is disposed in a 
corresponding one of the plurality of grip engaging 
recesses. 
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17. The handgrip according to claim 16 wherein the 
plurality of ribs are disposed evenly in a circumferential 
direction along the inner peripheral surface of the grip. 

18. The handgrip according to claim 17 wherein the 
plurality of first-space forming recesses and the plurality of 
second space -forming recesses are disposed evenly in the 
circumferential direction along the outer peripheral surface 
of the rotatable member. 

19. Arotatable handgrip for a bicycle shifter comprising: 
a rotatable member; 

a flexible grip disposed over the rotatable member; 

wherein a plurality of first spaces are defined between an 
inner peripheral surface of the grip and an outer periph- 
eral surface of the rotatable member so that the grip 
bends radially inwardly into at least one of the plurality 
of first spaces to form a first dent in an outer peripheral 
surface of the grip in response to pressure from a hand 
part; 

wherein a plurality of first space -forming recesses are 
formed on the outer peripheral surface of the rotatable 
member for forming the plurality of first spaces; 

wherein a plurality of second spaces are defined between 
an inner peripheral surface of the grip and an outer 
peripheral surface of the rotatable member so that the 
grip bends radially inwardly into at least one of the 
plurality of second spaces to form a second dent in the 
outer peripheral surface of the grip in response to 
pressure from the hand part; 

wherein a plurality of second space -forming recesses are 
formed on the outer peripheral surface of the rotatable 
member for forming the plurality of second spaces; 

wherein the grip includes a plurality of ribs projecting 
radially inwardly from the inner peripheral surface; 

wherein the rotatable member includes a plurality of grip 
engaging recesses; 

wherein each of the plurality of ribs is disposed in a 
corresponding one of the plurality of grip engaging 
recesses; 

wherein the grip engaging recess has a radially innermost 
circumferential outer surface that is flat along its entire 
circumferential width; and 

wherein only one of the plurality of first space-forming 
recesses or second space-forming recesses is disposed 
between each adjacent pair of the plurality of ribs. 

20. A rotatable handgrip for a bicycle shifter comprising: 
a rotatable member; 

a flexible grip disposed over the rotatable member; 

wherein a first space is defined between an inner periph- 
eral surface of the grip and an outer peripheral surface 
of the rotatable member so that the grip bends radially 
inwardly into the first space to form a first dent in an 
outer peripheral surface of the grip in response to 
pressure from a hand part; 

wherein a first space-forming recess is formed on the 
outer peripheral surface of the rotatable member for 
forming the first space; 

wherein a second space is defined between an inner 
peripheral surface of the grip and an outer peripheral 
surface of the rotatable member so that the grip bends 
radially inwardly into the second space to form a 
second dent in the outer peripheral surface of the grip 
in response to pressure from the hand part; 

wherein a second space -forming recess is formed on the 
outer peripheral surface of the rotatable member for 
forming the second space; 
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wherein the grip includes a rotatable member engaging 
member projecting radially inwardly from the inner 
peripheral surface of the grip; 

wherein the rotatable member includes a grip engaging 
recess; 

wherein a circumferential width of the grip engaging 
recess is less than a corresponding circumferential 
width of the first space-forming recess; 

wherein the rotatable member engaging member is dis- 
posed in the grip engaging recess; 

wherein the first space-forming recess is formed between 
first and second rotatable member projections extend- 
ing radially outwardly from the outer peripheral surface 
of the rotatable member; 

wherein the first and second rotatable member projections 
are disposed clockwise of a first sidewall of the rotat- 
able member engaging member; 

wherein the second space-forming recess is formed 
between third and fourth rotatable member projections 
extending radially outwardly from the outer peripheral 
surface of the rotatable member; 

wherein the third and fourth rotatable member projections 
are disposed counterclockwise of a second sidewall of 
the rotatable member engaging member; and 

wherein a diameter of an outer peripheral surface of the 
grip above the first space-forming recess and the sec- 
ond space-forming recess has a same value as a diam- 
eter of the outer peripheral surface of the grip above the 
rotatable member engaging member. 

21. The handgrip according to claim 20 wherein substan- 
tially all of the rotatable member engaging member contacts 
the grip engaging recess. 

22. The handgrip according to claim 20 wherein the entire 
first space-forming recess is disposed clockwise of the first 
sidewall of the rotatable member engaging member, and 
wherein the entire second space-forming recess is disposed 
counterclockwise of the second sidewall of the rotatable 
member engaging member. 

23. The handgrip according to claim 20 wherein the 
rotatable member includes: 

a plurality of the first-space forming recesses; 

a plurality of the second space forming recesses; and 

a plurality of the grip engaging recesses; 

wherein the grip includes a plurality of elongated ribs 

forming a plurality of the rotatable member engaging 

members; and 

wherein each of the plurality of ribs is disposed in a 
corresponding one of the plurality of grip engaging 
recesses; 

wherein each of the plurality of ribs is disposed between 
only one of the plurality of first space-forming recess 
and only one of the plurality of second space-forming 
recesses; and 

wherein a diameter of an outer peripheral surface of the 
grip above each first space -forming recess and each 
second space-forming recess has a same value as a 
diameter of the outer peripheral surface of the grip 
above the rib between them. 

24. The handgrip according to claim 23 wherein the 
plurality of ribs are disposed evenly in a circumferential 
direction along the inner peripheral surface of the grip. 

25. The handgrip according to claim 24 wherein the 
plurality of first-space forming recesses and the plurality of 
second space-forming recesses are disposed evenly in the 
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circumferential direction along the outer peripheral surface 
of the rota table member. 

26. A rotatable handgrip for a bicycle shifter comprising: 

a rotatable member; 

a flexible grip disposed over the rotatable member; 5 
wherein a plurality of first spaces are defined between an 
inner peripheral surface of the grip and an outer periph- 
eral surface of the rotatable member so that the grip 
bends radially inwardly into at least one of the plurality J(J 
of first spaces to form a first dent in an outer peripheral 
surface of the grip in response to pressure from a hand 
part; 

wherein a plurality of first space-forming recesses are 
formed on the outer peripheral surface of the rotatable J5 
member for forming the plurality of first spaces; 

wherein a plurality of second spaces are defined between 
an inner peripheral surface of the grip and an outer 
peripheral surface of the rotatable member so that the 
grip bends radially inwardly into at least one of the 20 
plurality of second spaces to form a second dent in the 
outer peripheral surface of the grip in response to 
pressure from the hand part; 

wherein a plurality of second space -forming recesses are 
formed on the outer peripheral surface of the rotatable 25 
member for forming the plurality of second spaces; 

wherein the grip includes a plurality of ribs projecting 
radially inwardly from the inner peripheral surface; 

wherein the rotatable member includes a plurality of grip 
engaging recesses; 
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wherein each of the plurality of ribs is disposed in a 
corresponding one of the plurality of grip engaging 
recesses; 

wherein each first space-forming recess is formed 
between first and second rotatable member projections 
extending radially outwardly from the outer peripheral 
surface of the rotatable member; 
wherein the first and second rotatable member projections 
are disposed clockwise of a first sidewall of a selected 
one of the plurality of ribs; 
wherein each second space-forming recess is formed 
between third and fourth rotatable member projections 
extending radially outwardly from the outer surface of 
the rotatable member; 
wherein the third and fourth rotatable member projections 
are disposed counterclockwise of a second sidewall of 
the selected one of the plurality of ribs; and 
wherein a diameter of an outer peripheral surface of the 
grip above each first space-forming recess and each 
second space- forming recess has a same value as a 
diameter of the outer peripheral surface of the grip 
above the rib between them; and 
wherein only one of the plurality of first space-forming 
recesses or second space forming recesses is disposed 
between each adjacent pair of the plurality of ribs. 
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ABSTRACT 



A shift conirol device for a bicycle transmission having a 
plurality of transmission paths includes a hub shaft, a driver 
rotatably mounted around the hub shaft for rotating in first 
and second directions, wherein the first direction is opposite 
the second direction, a transmission path selecting member 
for selecting among the plurality of transmission paths, and 
a reverse motion mechanism coupled to the driver for 
converting rotation of the driver in the first direction into 
motion in the second direction. An operation mechanism 
operates the transmission path selecting member, wherein 
the operation mechanism includes a first drive force takeoff 
component which moves between a first state and a second 
state. The first drive force takeoff component engages the 
reverse motion mechanism when the first drive force takeoff 
component is in the first state for communicating motion of 
the reverse motion mechanism in the second direction to the 
transmission path selecting member, and the first drive force 
takeoff component is disengaged from the reverse motion 
mechanism when the first drive force takeoff component is 
in the second state. 

20 Claims, 9 Drawing Sheets 
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MOTORIZED SHIFT ASSIST CONTROL 
APPARATUS FOR BICYCLE TRANSMISSION 

BACKGROUND OF THE INVENTION 

The present invention is directed to bicycle transmissions 3 
and, more particularly, to bicycle transmissions mounted 
inside a wheel hub. 

Conventional bicycle transmissions can be divided into 
two types: transmissions that utilize a derailed that is ]Q 
engaged with a chain and that aligns the chain with one of 
a plurality of gears mounted to a crank or rear wheel of the 
bicycle, and internal transmissions that are installed in the 
wheel hub. The apparatus disclosed in Japanese Laid-Open 
Utility Model Application 57-42792 is an example of an J5 
internal transmission. An internal transmission basically 
makes use of a planet gear mechanism to provide a plurality 
of shift steps. 

The structure of an internal transmission will be described 
briefly at this point. The important parts in an internal 20 
transmission are the fixed shaft that is fixed to the fork of the 
bicycle, the driver that is rotatably supported on this fixed 
shaft by bearings or the like and that transmits the drive 
force from the chain via a gear, and a hub shell that transmits 
the drive force from the driver via a plurality of drive force 2 s 
transmission routes. The rear wheel is supported on this hub 
shell via spokes or the like. A planet gear mechanism that 
forms the plurality of drive force transmission routes is 
located between the driver and the hub shell. The planet gear 
mechanism has a sun gear that is provided to the fixed shaft 50 
and a planet gear that engages with this sun gear. The planet 
gear is usually an annular member provided with gear teeth 
on its outer surface, and it is designed such that it rotates 
while it revolves with respect to the fixed shaft by means of 
a gear frame rotatably supported by the fixed shaft. A ring 35 
gear that engages with the teeth of the planet gear is often 
provided radially outwardly from the planet gear. The trans- 
mission path through the planet gear mechanism is selected 
by a clutch that is operated by the rider. 

When the bicycle is pedaled, the drive force is transmitted 40 
to the driver via the chain and the gear engaged with the 
chain. The drive force from the driver is transmitted to the 
planet gear via the gear frame, and when the aulo-rotalion of 
this planet gear is transmitted to the hub shell that supports 
the wheel, the rotation of the driver is accelerated as it is 45 
transmitted to the hub shell. When the drive force from the 
driver is transmitted to the planet gear via the ring gear and 
is transmitted from the planet gear to the hub shell through 
the gear frame and the like, the rotation from the driver is 
decelerated as it is transmitted to the hub shell. Because the 50 
clutch must change the path of meshing gears within the 
planet gear mechanism, a relatively large operating force is 
sometimes required to operate the clutch. This problem is 
particularly noticeable when the drive load is heavy, such as 
when the bicycle is being pedaled hard. 



SUMMARY OF THE INVENTION 

The present invention is directed to an internally mounted 
bicycle transmission wherein the shift steps may be selected 
without requiring an excessive operating force. In one 
embodiment of the present invention, a shift control device 
for a bicycle transmission having a plurality of transmission 
paths includes a hub shaft, a driver rotatably mounted 
around the hub shaft for rotating in first and second 
directions, wherein the first direction is opposite the second 
direction, a transmission path selecting member for selecting 
among the plurality of transmission paths, and a reverse 
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motion mechanism coupled to the driver for converting 
rotation of the driver in the first direction into motion in the 
second direction. An operation mechanism operates the 
transmission path selecting member, wherein the operation 
mechanism includes a first drive force takeoff component 
which moves between a first state and a second state. The 
first drive force takeoff component engages the reverse 
motion mechanism when the first drive force takeoff com- 
ponent is in the first state for communicating motion of the 
reverse motion mechanism in the second direction to the 
transmission path selecting member, and the first drive force 
takeoff component is disengaged from the reverse motion 
mechanism when the first drive force takeoff component is 
in the second state. Whether the first drive force takeoff 
component is in the first state or the second state depends 
upon the required operating force of the transmission path 
selecting member. If the required operating force of the 
transmission path selecting member is below a set value 
(which may be indicative of a light operating force), then the 
first drive force takeoff component will assume the second 
state. On the other hand, if the required operating force of 
the transmission path selecting member is above the set 
value (which may be indicative of a large operating force), 
then the first drive force takeoff component will assume the 
first state, and the motion of the reverse motion mechanism 
will be used to aid the shifting operation. 

In a more specific embodiment, the operation mechanism 
further includes a second drive force takeoff component that 
moves between a third state and a fourth state. The second 
drive force takeoff component engages the driver when the 
second drive force takeoff component is in the third stale for 
communicating motion of the driver in the first direction to 
the transmission path selecting member, and the second 
drive force takeoff component is disengaged from the driver 
when the second drive force takeoff component is in the 
fourth state. As with the first drive force takeoff component, 
whether the second drive force takeoff component is in the 
third state or the fourth state depends upon the required 
operating force of the transmission path selecting member. 
If the required operating force of the transmission path 
selecting member is below a set value (which again may be 
indicative of a light operating force), then the second drive 
force takeoff component will assume the fourth state. On the 
other hand, if the required operating force of the transmis- 
sion path selecting member is above the set value (which 
again may be indicative of a large operating force), then the 
second drive force takeoff component will assume the third 
state, and the motion of the driver will be used to aid the 
shifting operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A is a side view of a bicycle that employs a 
particular embodiment of a shift control apparatus for a 
bicycle transmission according to the present invention; 

FIG. IB is a plan view of the handlebar portion of the 
bicycle shown in FIG. I A; 

FIG. 2 is a cross sectional view of a particular embodi- 
ment of an internally mounted bicycle transmission accord- 
ing to the present invention; 

FIG. 3 is a diagram illustrating the relationship between 
a selected gear and the state of the sun gear pawls in the 
transmission shown in FIG. 2; 

FIG. 4A is a side view of a particular embodiment of a 
cam body used in the transmission shown in FIG. 2; 

FIG. 4B is a front view of the cam body shown in FIG. 
4A; 
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FIG. 5 is a partial cross sectional view of a particular 
embodiment of a shift sleeve used in the transmission shown 
in FIG. 2; 

FIG. 6A-6D are cross sectional views illustrating the 
engagement of the various sun gear pawls with their asso- 
ciated sun gears when the bicycle transmission is set in the 
sixth speed position; 

FIG. 7 is an exploded view of a particular embodiment of 
a drive force takeoff mechanism used in the transmission 
shown in FIG. 2; 

FIG. 8 is a cross sectional view illustrating the operation 
of one of the drive force takeoff components shown in FIG. 
7; 

FIGS, 9 A and 9B are front and side cross sectional views, 
respectively, of a motor drive apparatus used to control the 
bicycle transmission shown in FIG. 2; and 

FIG. 10 is a plan view of an alternative embodiment of a 
switch used to operate the bicycle transmission shown in 
FIG. 2. 
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DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

Overview 

FIG. 1A shows a bicycle B equipped at its rear wheel axle 
with a particular embodiment of an internal transmission A 25 
according to the present invention. Bicycle B further com- 
prises a chain C that transmits the drive force from the 
pedals to the internal transmission A, a switch SW that is 
installed near the handle grip G and that selects the shift step, 
a wire D for transmitting the signals from this switch to the 30 
internal transmission A, and a sensor E for monitoring the 
speed of the bicycle. Switch SW is equipped with two 
buttons lined up in the peripheral direction of the grip G. A 
shift up is made when one of these buttons is pressed, and 
a shift down is made when the other button is pressed. Shifts 35 
are usually made one gear al a time with switch SW, but it 
is also possible to make a multi-gear shift by holding the 
button down for al least a set period of time, such as one 
second. As shown in FIG. IB, an indicator I that is battery- 
operated and that displays the shift step, the speed, or the 40 
like is attached near the stem of the handlebar. 

FIG. 2 is a cross sectional view of a particular embodi- 
ment of an internally mounted bicycle transmission accord- 
ing to the present invention. In this embodiment, which is 
directed to a seven-speed bicycle transmission, the trans- 45 
mission comprises a driver 1, which rotationally drives in 
the drive direction F (hereinafter this direction will also be 
referred to as clockwise) with a bicycle drive chain wrapped 
around a gear la; a hub shell 2 designed such that the spokes 
(not shown) of the bicycle wheel are linked to a hub flange 50 
2a; a fixed shaft 3 that is fixed to the frame of the bicycle; 
and a planet gear assembly 10 that transmits rotational 
power from the driver 1 to the hub shell 2. These compo- 
nents are supported by the fixed shaft 3 such that they can 
rotate via balls 4 and a hub cone 5. 55 
Planet Gear Assembly 

The planet gear assembly 10 is equipped with two planet 
gear mechanisms 60 and 70, and it transmits the rotational 
force of the driver 1 to the hub shell 2 in seven different shift 
steps. The first planet gear mechanism 60 is equipped with 60 
a first gear frame 19, and a relay 20 provided in the region 
of a coaster brake 49 is fitted to first gear frame 19 such that 
it is incapable of rotation relative to first gear frame 19. The 
first and second sun gears 21 and 22 belonging to the first 
planet gear mechanism 60 are supported such that they can 65 
each rotate independently with respect to the fixed shaft 3 
and such that they arc incapable of movement in the axial 



direction. The first and second planet gears 11a and lib that 
mesh with these first and second sun gears 21 and 22, 
respectively, are formed integrally as a double gear of 
different diameters, and they are supported by the first gear 
frame 19. The second planet gear lib meshes with a first 
ring gear 17. 

The second planet gear mechanism 70 is equipped with a 
second gear frame 15 that is splined-engaged with first gear 
frame 19 such that it is incapable of rotation relative to first 
gear frame 19. Third and fourth sun gears 23 and 24 that 
belong to this second planet gear mechanism 70 arc sup- 
ported such that they can each rotate independently with 
respect to the fixed shaft 3 and such that they are incapable 
of movement in the axial direction. The third and fourth 
planet gears 12a and 12b that mesh with these third and 
fourth sun gears 23 and 24, respectively, are formed inte- 
grally as a double gear of different diameters, and they are 
supported by the second gear frame 15. The fourth planet 
gear 126 meshes with a second ring gear 13. 

The first ring gear 17 and the relay 20 are used selectively 
as the output members of the planet gear mechanism 10 to 
the hub shell 2, and the second ring gear 13 and the second 
gear frame 15 are selectively interchanged as the input 
members from the driver 1. A one-way clutch is employed 
in order to achieve selective power transmission between 
these members. More specifically, a first transmission clutch 
25, which is provided between the relay 20 and the hub shell 
2, and a second transmission clutch 18, which is provided 
between the first ring gear 17 and the hub shell 2, are 
installed as output one-way clutches, and a third transmis- 
sion clutch 16, which is provided between the second gear 
frame 15 and the driver 1, and a fourth transmission clutch 
14, which is provided between the second ring gear 13 and 
the driver 1, are installed as input one-way clutches. These 
one-way clutches are each formed as a ratchet pawl that 
engages with ratchet teeth. 

The first through fourth transmission pawls 25, 18, 16, 
and 14 that function as clutches are constantly biased by 
springs so that they engage with respectively corresponding 
transmission teeth 2c, 2b, 15a, and 13a. The first transmis- 
sion pawl 25 is attached to the relay 20, the second trans- 
mission pawl 18 is attached to the first ring gear 17, and the 
third and fourth transmission pawls 16 and 14 are attached 
to the driver 1. The transmission pawls 25,18,16, and 14 are 
arranged such that the hub shell 2, the second gear frame 15, 
or the second ring gear 13 follows the respective pawl only 
when the members to which the pawls are attached rotate in 
the drive direction F, which is indicated by an arrow in FIG. 
2. 

The fourth transmission pawl 14 is biased by a pawl 
spring (not shown) to an erect position, and it transmits the 
rotational force of the driver 1 to the ring gear 13. Fourth 
transmission pawl 14 also permits the ring gear 13 to rotate 
ahead of the driver 1. The second transmission pawl 18 is 
biased by a pawl spring (not shown) to an erect position, and 
it transmits the rotational force of the ring gear 17 to the hub 
shell 2. The first transmission pawl 25 is biased by a pawl 
spring (not shown) to an erect position, and it allows the hub 
shell 2 to rotate at a higher speed than the relay 20. First 
transmission pawl 25 also transmits to the hub shell 2 the 
rotational force transmitted from the gear frame 19 of the 
first planet gear 11 to the relay 20, and it permits the hub 
shell 2 to rotate ahead of the relay 20. 

The third transmission pawl 16 is biased by a pawl spring 
(not shown) to an erect position. Third transmission pawl 16 
transmits the rotational force of the driver 1 to the gear frame 
15 when third transmission pawl 16 is in its erect state, and 
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it cuts off transmission from the driver 1 to the gear frame 
15 when its in a disengaged state. The first gear frame 19 and 
the second gear frame 15 are meshed and linked so that they 
rotate integrally by teeth 156 and 19a provided to these 
respective frames. The third transmission pawl 16 meshes 
over the entire width of the third transmission teeth 15a, and 
the third transmission pawl 16 can be moved in and out by 
a transmission pawl operator 34 (discussed below). 

As shown in FIGS. 2 and 6A through 6D, first through 
fourth sun gear pawls 21a, 22a, 23a, and 24a are located 
between the first through fourth sun gears 21, 22, 23, and 24, 
and the pawls are attached swingably to the inner periphery 
of the first through fourth sun gears such that they function 
as one-way clutches. These sun gear pawls are constantly 
biased toward the fixed shaft 3. A first restricting protrusion 
3a that can be engaged with the first sun gear pawl 21a, a 
second restricting protrusion 36 that can be engaged with the 
second sun gear pawl 22a, and a third restricting protrusion 
3c that can be engaged with both the third and fourth sun 
gear pawls 23a and 24a are formed on the fixed shaft 3. The 
joint action of these sun gear pawls and restricting protru- 
sions prohibits the rotation of the respective sun gears in one 
direction about the fixed shaft 3. Mere, the first and second 
sun gear pawls 21a and 22a are disposed so as to permit 
rotation in the opposite direction from the drive direction F 25 
with respect to the fixed shaft 3, whereas the third and fourth 
sun clutches 23 and 24 are disposed so as to permit rotation 
in the drive direction F with respect to the fixed shaft 3. 
Because the first sun gear 21 has a small diameter, the boss 



is in an unlocked attitude, the second sun gear pawl 22a is 
in an unlocked attitude, the third sun gear pawl 23a does not 
need control, and the fourth sun gear pawl 24a does not need 
control. In this state, the rotational force of the driver 1 is 
5 transmitted to the hub shell 2 via the third transmission pawl 
16, the gear frames 15 and 19, the rotational power trans- 
mitter 20, and the first transmission pawl 25. 

The transmission is in the third speed when the third 
transmission pawl 16 is disengaged, the first sun gear pawl 
to 21a is in a locked attitude, the second sun gear pawl 22a is 
in an unlocked attitude, the third sun gear pawl 23a is in an 
unlocked attitude, and the fourth sun gear pawl 24a is in a 
locked attitude. In this state, the rotational force of the driver 
1 is transmitted to the hub shell 2 via the fourth transmission 
pawl 14, the ring gear 13, the second planet gear 12, the gear 
frames 15 and 19, the first planet gear 11, the ring gear 17, 
and the second transmission pawl 18. 

The transmission is in the second speed when the third 
transmission pawl 16 is disengaged, the first sun gear pawl 
21a is in an unlocked attitude, the second sun gear pawl 22a 
is in an unlocked attitude, the third sun gear pawl 23a is in 
a locked attitude, and the fourth sun gear pawl 24a does not 
need control. In this state, the rotational force of the driver 
1 is transmitted to the bub shell 2 via the fourth transmission 
pawl 14, the ring gear 13, the second planet gear 12, the gear 
frames 15 and 19, the rotational power transmitter 20, and 
the first transmission pawl 25. 

The transmission is in the first speed when the third 
transmission pawl 16 is disengaged, the first sun gear pawl 



15 



20 



thereof is extended to the left, and the first sun gear pawl 21a 30 21a is in an unlocked attitude, the second sun gear pawl 22a 



is provided to this extended portion. The freewheeling/fixed 
control of the sun gears 21, 22, 23, and 24 with respect to the 
fixed shaft 3 is performed selectively by a shift sleeve 31, 
which is described in detail below. 

The seven shift steps in lliis internal transmission are 35 
achieved as follows. 

As shown in FIG. 3, the transmission is in the seventh 
speed when the third transmission pawl 16 is engaged, the 
first sun gear pawl 21a does not need control, the second sun 
gear pawl 22a is in a locked attitude, the third sun gear pawl 
23a does not need control, and the fourth sun gear pawl 24a 
does not need control. In this state, the rotational force of the 
driver 1 is transmitted to the hub shell 2 via the third 
transmission pawl 16, the gear frames 15 and 19, the first 
planet gear 11, the ring gear 17, and the second transmission 
pawl 18. 

The transmission is in the sixth speed when the third 
transmission pawl 16 is engaged, 15 the first suo gear pawl 
21a is in a locked attitude, the second sun gear pawl 22a is 
in an unlocked attitude, the third sun gear pawl 23a does not 
need control, and the fourth sun gear pawl 24a does not need 
control. In this stale, the rotational force of the driver 1 is 
transmitted to the hub shell 2 via the third transmission pawl 
16, the gear frames 15 and 19, the first planet gear 11, the 
ring gear 17, and the second transmission pawl 18. 

The transmission is in the fifth speed when the third 
transmission pawl 16 is disengaged, the first sun gear pawl 
21a does not need control, the second sun gear pawl 22a is 
in a locked attitude, the third sun gear pawl 23a is in a locked 
attitude, and the fourth sun gear pawl 24a does not need 
control. In this state, the rotational force of the driver 1 is 
transmitted to the hub shell 2 via the fourth transmission 
pawl 14, the ring gear 13, the second planet gear 12, the gear 
frames 15 and 19, the first planet gear 11, the ring gear 17, 
and the second transmission pawl 18. 

The transmission is in the fourth speed when the third 
transmission pawl 16 is engaged, the first sun gear pawl 21a 



is in an unlocked attitude, the third sun gear pawl 23a is in 
an unlocked attitude, and the fourth sun gear pawl 24a is in 
a locked attitude. In this state, the rotational force of the 
driver 1 is transmitted to the hub shell 2 via the fourth 
transmission pawl 14, the ring gear 13, the second planet 
gear 12, the gear frames 15 and 19, the relay 20, and the first 
transmission pawl 25. 

Shift Sleeve/Transmission Pawl Operating Mechanism 
The internal transmission shown in FIG. 2 includes a shift 
40 sleeve 31, which is fitted to the fixed shaft 3 such that it is 
capable of forward and backward rotation, a return spring 32 
that rotationally energizes the shift sleeve 31 in the back- 
ward rotation direction on the inner side of the hub from the 
hub cone 5, a transmission pawl operator 34 that is sup- 
ported by the fixed shaft 3 via a support member 33 near the 
hub cone 5, a return spring 35 that acts on this transmission 
pawl operator 34, and so on. 

The shift sleeve 31 rotates clockwise and counterclock- 
wise about the axis of the fixed shaft 3. Shift sleeve 31 is 
switched between seven operating positions, from the first 
speed position at one rotational stroke end to the seventh 
speed position at the other rotational stroke end. As shown 
in FIG. 4B, a pair of depressions 37e, which receive a pair 
of protrusions from the shift sleeve 31, are provided to a cam 
body 37, with the fitting being such that integral rotatioo 
with the shift sleeve 31 is possible. 

When the shift sleeve 31 is at the first through third speed 
positions, the first striking component 37a of the cam body 
37 strikes the operating pin 34a of the transmission pawl 
operator 34. When this happens, the first striking component 
37a slides the transmission pawl operator 34 toward the 
third transmission pawl 16 along the guide of the support 
member 33 against the return spring 35, and the cam 
component of the transmission pawl operator 34 strikes the 
end of the third transmission pawl 16 and lowers the third 
transmission pawl 16 to the driver side. As a result, the shift 
sleeve 31 disengages the third transmission pawl 16. 
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When the shift sleeve 31 is in the fourth speed position, 
a second striking component 376, which is the bottom of a 
notch in the cam body 37, lines up with the operating pin 34a 
of the transmission pawl operator 34. When this happens, the 
transmission pawl operator 34 slides away from the third 
transmission pawl 16 because of the operating force pro- 
duced by the elastic recovery force of the return spring 35, 
and the third transmission pawl 16 is engaged by the biasing 
force of the pawl spring. As a result, the shift sleeve 31 
engages the third transmission pawl 16. 

When the shift sleeve 31 is in the fifth speed position, the 
third striking component 37c of the cam body 37 strikes the 
operating pin 34a and slides the transmission pawl operator 
34 toward the third transmission pawl 16 against the return 
spring 35, and the cam component of the transmission pawl 
operator 34 strikes the end of the third transmission pawl 16 
and lowers the third transmission pawl 16 to the driver side. 
As a result, the shift sleeve 31 disengages the third trans- 
mission pawl 16. 

When the shift sleeve 31 is in the sixth and seventh speed 
positions, a fourth striking component 37c/, which is the 
bottom of a notch in the cam body 37, lines up with the 
operating pin 34a, the transmission pawl operator 34 slides 
away from the third transmission pawl 16 because of the 
return spring 35, and the third transmission pawl 16 is 
engaged by the biasing force of the pawl spring. As a result, 
the shift sleeve 31 engages the third transmission pawl 16. 

As shown in FIG. 5, the shift sleeve 31 is equipped with 
a first control component 31X, a second control component 
31Y, and a third control component 31Z at places corre- 
sponding to the sun gears 21 through 22. As the shift sleeve 
31 rotates, the first control component 31X moves about the 
fixed shaft axis with respect to the first protrusion 3a of the 
fixed shaft 3, which makes it possible for the first sun gear 
pawl 21a to stop at the first protrusion 3a, or makes it 
possible for the first sun gear pawl 21a to ride up and over 
the first protrusion 3a using the first control component 31X 
as a guide. Additionally, as the shift sleeve 31 rotates, the 
second control component 31Y moves about the fixed shaft 
axis with respect to the second protrusion 36 of the fixed 
shaft 3, which makes it possible for the second sun gear pawl 
22a to stop at the second protrusion 36, or makes it possible 
for the second sun gear pawl 22a to ride up and over the 
second protrusion 3b using the second control component 
31Y as a guide. Finally, as the shift sleeve 31 rotates, the 
third control component 31Z moves about the fixed shaft 
axis with respect to the third protrusion 3c of the fixed shaft 
3, which makes it possible for the third sun gear pawl 23a 
to stop at the third protrusion 3c, or makes it possible for the 
third sun gear pawl 23a to ride up and over the third 
protrusion 3c using the third control component 31Z as a 
guide. 

When the shift sleeve 31 is in each of the first through 
seventh speed positions, the sun gear pawls 21a through 24a 
are operated by the control components 31X, 31Y, and 31Z 
so that they do not need control, are in a locked attitude, or 
are in an unlocked attitude, as shown in FIG. 3. For example, 
the relationship between the control components of the shift 
sleeve 31 and the four sun gear pawls when the shift sleeve 
31 is in the sixth speed position is shown in FIGS. 6A, 6B, 
6C, and 6D, respectively. As is clear from these figures, part 
of the first control component 31X lines up with the first 
protrusion 3a, the other part of the first control component 
3 IX is away from the first protrusion 3a, the first sun gear 
pawl 21a stops at the first protrusion 3a, part of the second 
control component 31Y is located near the second protrusion 
3b, and the second sun gear paw] 22a rides up and over the 
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15 



second protrusion 3b using the second control component 
31Y as a riding guide. The third and fourth sun gear pawls 
23a and 24a do not need to be controlled since their 
rotational direction is the freewheeling direction. 
Reverse Motion Mechanism 

The internal transmission pertaining to the present inven- 
tion is equipped with a reverse motion mechanism that 
moves in the opposite rotational direction from the driver 1. 
As described below, this reverse motion mechanism is made 
up of a pinion gear 6 and a reverse motion unit 7. 

As shown in FIG. 2, the pinion gear 6 is rotatably 
supported by the hub cone 5, which is fixed to the fixed shaft 
3. This pinion gear 6 has a shaft component 6a that extends 
parallel to the fixed shaft 3, and gear teeth 6b that rotate 
integrally with the shaft component 6a. These gear teeth 6b 
engage with the gear lb provided to the inner surface on the 
right end of the driver 1, which results in the displacement 
of the upper portion of the pinion gear 6 in the same 
direction as the driver 1. The gear teeth 6b located on lower 
20 portion of pinion gear 6 are engaged with the reverse motion 
unit 7. 

Reverse motion unit 7 has a tubular small diameter 
component and large diameter component. A gear 7a that 
engages with the gear teeth 6b of the pinion gear 6 is 
provided on the outer peripheral surface of the small diam- 
eter component, and a gear lb that engages with a first drive 
force takeoff component 120 (described in detail below) is 
provided on the inner peripheral surface of the large diam- 
eter component. A surface that extends perpendicular to the 
fixed shaft 3 links the small diameter component and large 
diameter component. Reverse motion unit 7 is rotatably 
supported by a cylindrical extension 5a that extends in the 
axial direction and is provided to the outer peripheral surface 
of the hub cone 5. Because reverse motion unit meshes with 
the gear teeth 6b located on the lower portion of pinion gear 
6, reverse motion unit 7 rotates in the opposite direction 
from driver 1. 
Operation Mechanism 

As discussed above, the transmission disclosed in this 
embodiment is designed such that all shift steps are obtained 
by the rotation of the cam body 37 and the shift sleeve 31. 

This combination of the cam body 37 and the shift sleeve 
31 is called a clutch in this embodiment. The present 
invention provides a transmission with extremely light 
operation even when the drive load is heavy, which is 
accomplished by operating this clutch by an operation 
mechanism that includes a DC motor 101. The operation 
mechanism, which is linked to the clutch and operates the 
clutch by rotating it in the drive direction or in the back- 
pedaling direction, will now be described through reference 
to FIGS. 2 and 7 through 9. 
Motor 

First, the motor component 100 will be described. The 
signal from the switch SW provided near the handle grips is 
processed by a controller (not shown) that is provided near 
the motor component 100 and that is electrically linked via 
the cord D in FIG. 1. The signal from the switch SW 
corresponds to an up-shift or down-shift. However, if a 
signal comes in from the switch SW, the controller does not 
instantly transmit it to the motor 101. lastead, the controller 
first confirms whether the command signal from the switch 
SW exceeds the highest speed position or is under the lowest 
speed position. Therefore, when an up-shift signal is sent 
from the switch SW despite the fact that the transmission is 
in the highest speed position, the motor 101 is not driven. 
This controller drives the motor 101 such that a one-speed 
shift is made if the switch SW is held down for a specific 
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length of time or less, and a shift corresponding to a plurality 
of speeds is made if the switch SW is held down longer than 
the set time. 

The motor 101 is fixed as a whole to the interior of a 
cylindrical motor case 102. This motor case 102 is itself 
non-rotatably fixed to the fixed shaft by a fixing plate 99 and 
a bolt 99a. The rotating shaft of the motor 101 faces in the 
direction perpendicular to the fixed shaft 3, and a brass 
worm gear 101a is attached to the distal end of this rotating 
shaft. This worm gear 101a meshes with the large diameter 
gear 103a of a first gear 103 that rotates about a shaft 102a 
that extends parallel to the fixed shaft 3, Rotating shaft 102a 
is integrally formed such that it extends from one side 
surface of the motor case 102 toward the other side surface. 

The first gear 103 is equipped with a small diameter gear 
1036 that is formed integrally with the large diameter gear 
103a. This small diameter gear 1036 is engaged with the 
large diameter gear 104a of a second gear 104, wherein the 
second gear 104 rotates about a shaft 1026 provided to the 



resistance will vary depending on whether the terminal 
component 107 and the first resistor 108a are in contact, 
which is determined by the relative position of the terminal 
component 107 with respect to the two resistors. This 
s change in the resistance of the potentiometer is sensed by the 
controller, and the controller detects when the next shift 
position is reached, and which of the plurality of shift 
positions has been reached. 
Drive Force Takeoff Components 
to Next, FIG. 7 will be used to describe the drive force 
takeoff components that take off drive force from the driver 
1 when a large operating force is needed to operate the 
clutch. This drive force takeoff component makes up part of 
the operation mechanism, and it is interposed between the 
15 clutch and the motor component 100. 

First, a transmission path control member in the form of 
a right sleeve 110 is engaged such that it rotates inlegrally 
with respect to the inner tube 1066 of the fourth gear 106 in 
the motor component 100. This engagement is accomplished 



motor case 102 parallel to the fixed shaft 3. This second gear 20 by the engagement of a pair of engagement protrusions 110a 



104 has a small diameter gear 1046 that is formed integrally 
with the large diameter gear 104a, and this small diameter 
gear 1046 is engaged with a third gear 105. The third gear 

105 meshes with a gear provided to the inner surface of the 
outer lube 106a of a fourth gear 106. As shown in FIG. 9B, 
the fourth gear 106 has an inner tube 1066 that rotates about 
the fixed shaft 3 and extends parallel to the fixed shaft 3 and 
an outer tube 106a that is concentric with the inner tube 
1066. These two tubes arc integrally linked by a surface 



that extend in the axial direction from the right sleeve 110 
with a pair of depressions 106? provided on the inside 
diameter side of the inner tube 106c shown in FIG. 9. This 
engagement may be accomplished by any method, such as 
25 using a drag clutch, as long as the engagement allows 
integral rotation. The right sleeve 110 has an overall tubular 
shape, and it is able to rotate about the fixed shaft 3. Right 
sleeve 110 also is provided with engagement protrusions 
1106 that engage with the first control component 114 on the 



106c that extends perpendicular to the fixed shaft 3. The 30 opposite side in the axial direction from the engagement 



motor case 102 is equipped with a tube 102rf that goes 
between the fixed shaft 3 and the inner tube 1066 of the 
fourth gear 106. 

As shown in FIG. 9B, the first gear 103, second gear 104, 
and third gear 105 are disposed in the space formed between 
the outer tube 106a and the inner tube 1066 of the fourth 
gear 106. The rotational force from the third gear 105 is 
transmitted via the outer tube 106a to the right sleeve 110 
shown in FIG. 7, which is linked to the inner tube 1066. The 



protrusions 110a. The lateral surfaces in the peripheral 
direction of these engagement protrusions 1106 form strik- 
ing surfaces 110c that strike the striking surfaces 1256 
formed on the lateral surfaces in the peripheral direction of 
35 the engagement protrusions 125o of a middle sleeve 125. 
The first control component 114 has an annular body that 
extends perpendicular to the fixed shaft 3 and a pair of pawl 
depressors 114a that extend in the axial direction of the fixed 
shaft 3 from the periphery of the body. Engagement grooves 



rotational speed of the motor 101 is reduced by this plurality 40 1146 that go all the way through and in which the engage- 



of gears, and the reduction ratio should be small enough that 
a large operating force can be obtained even with a small 
motor. 1/500 is preferable, and 1/700 is even better if 
possible. 

The motor component 100 is equipped with a shift step 
sensor having a potentiometer. This potentiometer is linked 
to the controller and has a first resistor 108a, a second 
resistor 1086, and a terminal component 107 comprising 
four contact terminals 107a that electrically connect the first 
resistor 108a and second resistor 1086. As shown in FIG. 
9B, this terminal component 107 is supported on the fourth 
gear 106 by a support 106d thai extends in the axial 
direction. The first resistor 108a and second resistor 1086 
are fixed to the inner surface of the motor case 102. 

As shown in FIG. 9 A, the first resistor 108a is composed 
of a base that defines a partial arc and a plurality of 
extensions that extend inward in the radial direction from the 
base. The plurality of extensions are provided at specific 
intervals and correspond to the plurality of speed positions. 
Therefore, when the fourth gear 106 is rotated by the motor 
101, the terminal component 107 moves along with it, and 
two of the four contact terminals 107a come into contact 
with one of the plurality of extensions. The other two of the 
contact terminals 107a are always in contact with the second 
resistor. Therefore, if the first and second resistors are 
connected to one of the poles of a cell, and the terminal 
component 107 is connected to the other pole, then the 
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ment protrusions 1106 of the right sleeve 110 engage are 
provided to the inner side of the annular body of the first 
control component 114. Thus, the first control component 
114, the right sleeve 110, and the fourth gear 106 of the 
motor component 100 are designed so as to rotate integrally. 

The part drawn to the left of the first control component 
114 in FIG. 7 is the first drive force takeoff component 120. 
This first drive force takeoff component 120 is equipped 
with a main disk 124 that is provided in its center with a hole 
through which the fixed shaft 3 passes, and that is supported 
such that it can rotate freely with respect to the fixed shaft 
3. 

A first engagement pawl 122 that is used to engage with 
the reverse motion unit 7 is supported at its end by a pawl 
support shaft 121 such that it can swing on the disk 124. This 
engagement pawl 122 is biased radially outwardly by a first 
biasing mechanism in the form of spring 123, that is, in the 
direction of engagement with the reverse motion unit 7. One 
end of the biasing spring 123 engages with the engagement 
pawl 122, and the other end is engaged with a hole 120a 
provided to the disk 124. The surface located on the outside 
in the radial direction of the engagement pawl 122 is formed 
as a sliding surface 122a shaped such that it extends at an 
angle in the radial direction in a first state in which the 
engagement pawl 122 is engaged with the reverse motion 
unit 7. When the pawl depressor 114a of the first control 
component 114 strikes this sliding surface 122a from the 



03/12/2003, EAST Version: 1.03.0007 



5,967,937 

11 12 

outside in the radial direction, the engagement pawl 122 is extending in the radial direction of the engagement protru- 

disengaged from the reverse motion unit 7, resulting in a sions 125a* of the middle sleeve 125, and as will be described 

second, non-transmission state. below, these surfaces are biased in the striking direction by 

Engagement grooves 1206 that engage with the engage- a second saver spring 127. The left sleeve 135 is provided 

meat protrusions 125a extending in the axial direction from s with a pair of stop protrusions 135c that are stopped in 

the middle sleeve 125 are formed in the inner peripheral depressions provided to the inside in the radial direction of 

surface of the disk 124 of the first drive force takeoff the cam body 37 so that the left sleeve 135 will rotate 

component 120. As a result of this engagement, the first integrally with the clutch. 

drive force takeoff component 120 and the middle sleeve When there is no operating force from the motor compo- 

125 rotate integrally. to nem 100, the pawl depressor 114a of the first control 

The middle sleeve 125 has an overall tubular shape, and component 114 is disposed in a state in which it depresses 

it is able to rotate about the fixed shaft 3. Middle sleeve 125 the engagement pawl 122 of the first drive force takeoff 

is provided with engagement protrusions 125d that engage component 120, and the pawl depressor 129a of the second 

with a second control component 129 on the opposite side in control component 129 is disposed in a state in which it 

the axial direction from the engagement protrusions 125a. 15 depresses the engagement pawl 132 of the second drive 

The lateral surfaces in the peripheral direction of these force takeoff component 130. 

engagement protrusions 125d form striking surfaces 125c A first elastic coupling mechanism in the form of a first 

that strike the striking surfaces 1356 formed on the lateral saver spring 112, which is a torsion spring, is provided 

surfaces in the peripheral direction of the engagement pro- between the right sleeve 110 and the middle sleeve 125. One 

trusions 135a of a transmission path selecting member in the 20 end 112a of the first saver spring 112 is engaged with a hole 

form of a left sleeve 135. HOd formed in the engagement protrusion 1106 of the right 

The second control component 129 is formed in the same sleeve 110, and the other end 1126 is engaged with a hole 

manner as the first control component 114. Second control 125c provided to the engagement protrusion 125a of the 

component 129 has an annular body that extends perpen- middle sleeve 125. Similarly, a second elastic coupling 

dicular to the fixed shaft 3 and a pair of pawl depressors 25 mechanism in the form of a second saver spring 127, which 

129a that extend in the axial direction of the fixed shaft 3 is a torsion spring, is provided between the middle sleeve 

from the periphery of the body. Engagement grooves 1296 125 and the left sleeve 135. One end 127a of the second 

that go all the way through and in which the engagement saver spring 127 is engaged with a hole 125/ formed in the 

protrusions 125a 1 of the middle sleeve 125 engage arc engagement protrusion 125a* of the middle sleeve 125, and 

provided to the inner peripheral surface of the annular body 30 the other end 1276 is engaged with a bole 1356 provided to 

of the second control component 129. Thus, the first drive the engagement protrusion 135a of the left sleeve 135. 
force takeoff component 120, the middle sleeve 125, and the The first saver spring 112 and the second saver spring 127 

second control component 129 are designed so as to rotate are both assembled in a state in which initial spring force is 

integrally. applied. More specifically, the first saver spring 112 is 

The part drawn to the left of the second control compo- 35 assembled such that a biasing force in the direction in which 

nent 129 in FIG. 7 is the second drive force takeoff com- the right sleeve 110 and the middle sleeve 125 strike will be 

ponent 130. This second drive force takeoff component 130 at work in a state in which the right sleeve 110 and the 

is equipped with a main disk 134 that is provided in its center middle sleeve 125 are striking the respective striking sur- 

wilh a hole through which the fixed shaft 3 passes, and that faces 110c and 125c thereof. Similarly, the second saver 

is supported such that it can rotate freely with respect to the 40 spring 127 is assembled such that a similar biasing force will 

fixed shaft 3. A second engagement pawl 132 that is used to be at work between the respective striking surfaces I25e and 

engage with the gear lc provided to the inner peripheral 1356 of the middle sleeve 125 and the left sleeve 135. In this 

surface of the driver 1 is supported at its end by a pawl practical example, the initial spring force of the first saver 

support shaft 131 such that it can swing on the disk 134. This spring 112 is roughly the same as the initial spring force of 

engagement pawl 132 is biased radially outwardly by a 45 the second saver spring 127, but the initial spring force of the 

second biasing mechanism in the form of a spring 133, that two springs may instead be different, 
is, in the direction of engagement with the driver 1. One end With the present invention, when the operating force 

of the biasing spring 133 engages with the engagement pawl needed to operate the clutch is larger than a set value, the 

132, and the other end is engaged with a hole 130a provided drive force takeoff components are displaced between a 

to the disk 134. The surface located on the outside in the 50 transmission state, in which the drive force from the driver 

radial direction of the engagement pawl 132 is formed as a 1 is transmitted to the clutch, and a non-transmission state, 

sliding surface 132a shaped such that it extends at an angle in which the drive force from the driver 1 is not transmitted 

in the radial direction in a third state in which the engage- to the clutch. This set value will be described using the first 

ment pawl 132 is engaged with the driver 1. As shown in drive force takeoff component 120 and the first control 

FIG. 8, when the pawl depressor 129a of the second control 55 component 114 as an example. 

component 129 strikes this sliding surface 132a from the As described below, when the drive force from the driver 

outside in the radial direction, the engagement pawl 132 is 1 is to be used to aid the shifting operation in the upshifting 

disengaged from the driver 1 in a fourth, non-transmission direction, the motor component 100 must allow the first 

state. control component 114 to swing by the required operating 

Engagement grooves 1306 that engage with the engage- 60 angle until the engagement pawl 122 of the first drive force 

ment protrusions 135a extending in the axial direction from takeoff component 120 engages with the reverse motion unit 

the left sleeve 135 are formed in the inner peripheral surface 7. The operating force needed for this is the sum of adding 

of the disk 134 of the second drive force takeoff component the product of the spring coefficient and the operating angle 

130. As a result of this engagement, the second drive force of the first saver spring 112 to the initial spring force. This 

takeoff component 130 and the left sleeve 135 rotate inte- 65 value shall be termed the "set value." The set value must be 

grally. The engagement protrusions 135a of this left sleeve smaller than the operating force of the motor component 

135 have striking surfaces 1356 that strike the surfaces 125e 100, but otherwise can be selected as desired. For instance, 
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this set value may be set extremely low, which allows the 
clutch to be operated by utilizing the drive force from the 
driver 1 via the drive force takeoff component at all times 
during shifting. With this practical example, however, the set 
value is set close to the operating force of the motor 
component 100. 

The action of the drive force takeoff component will now 
be described. In this description, the operating force that is 
transmitted from the motor component 100 to the right 
sleeve 110 shall be called the motor operating force. Also, 
we shall assume that the bicycle B is in a drive state, and that 
a drive load is applied to the planet gear assembly. In this 
state, the operating force needed to operate the clutch, and 
thereby the left sleeve 135, shall be called the required 
operating force. 

First, an upshift will be described. In this case, the right 
sleeve 110 is operated by the motor component 100 in the 
opposite direction from F. If, at this point, the required 
operating force is smaller than the set value, then the first 
saver spring 112 and the second saver spring 127 will cause 
the right sleeve 110, the middle sleeve 125, and the left 
sleeve 135 to rotate integrally, the clutch will be operated, 
and a shift will be made to the desired shift position. At this 
point, the first drive force takeoff component 120 is in the 
second, non transmission state in which it is not engaged 
with the reverse motion unit 7. 

If, however, the required operating force is larger than the 
set value, the right sleeve 110 rotates in the opposite 
direction from F, but the middle sleeve 125 cannot rotate 
because the lateral surface of the engagement protrusion 
strikes that of the left sleeve 135. Therefore, the right sleeve 
110 rotates in the opposite direction from F with respect to 
the middle sleeve 125 against the biasing force from the first 
saver spring 112, which tries to cause the right sleeve 110 
and the middle sleeve 125 to rotate integrally. When this 
happens, the pawl depressor 114a of the first control com- 
ponent 114, which up to now has been holding down the 
engagement pawl 122 of the first drive force takeoff com- 
ponent 120, rotates relatively, resulting in a first, transmis- 
sion state that permits the engagement of the reverse motion 
unit 7 and the first drive force takeoff component 120. 
Accordingly, the drive force from the reverse motion unit 7 
in the opposite direction from the driver 1 is transmitted to 
the clutch via the engagement pawl 122, the middle sleeve 
125, and the left sleeve 135, and a shift is made. 

As the up-shift is made, the middle sleeve 125 and the left 
sleeve 135 strike each other at their engagement protrusions, 
and relative displacement does not occur, so the engagement 
pawl 133 of the second drive force takeoff component 130 
is held down by the pawl depressor 129a of the second 
control component 129, and a fourth, non-transmission state 
in which the second ring gear 130 and the driver 1 are not 
engaged is maintained. 

The action of the drive force takeoff components during 
a downshift will now be described. 

Here, the right sleeve 110 is rotated in the direction of F 
when operated. If the required operating force is smaller 
than the set value of the saver spring 127, then the middle 
sleeve 125 and the right sleeve 110 will be striking each 
other at their striking protrusions, and so will rotate 
integrally, and since the left sleeve 135 is linked by the 
middle sleeve 125 and the second saver spring 127, it routes 
integrally with the middle sleeve 125 as a result of the 
biasing force, and a shift is made. 

However, if the required operating force exceeds the drive 
operating force, the left sleeve 135 will not move even if the 
middle sleeve 125 is rotated by the right sleeve 110, so the 
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middle sleeve 125 rotates in the F direction relative to the 
left sleeve 135 against the biasing force of the second saver 
spring 127. When this happens, the pawl depressor 129a of 
the second control component 129 moves with respect to the 

5 engagement pawl 132 of the second drive force takeoff 
component 130, which allows for the engagement of the 
second drive force takeoff component 130 with the driver 1. 
Consequently, the drive force of the driver 1 in the F 
direction is transmitted to the clutch via the engagement 

io pawl 132 and the left sleeve 135, and a shift is made. 

Thus, the operating force that has to be supplied by the 
bicycle rider can be minimized by utilizing the motor 101 to 
shift the internal transmission. Furthermore, if the drive 
force takeoff components are utilized, even if the operating 

15 force from the motor component 100 is small, a smooth shift 
can be made by utilizing the drive force from the driver 1. 
With a structure such as this, the motor 101 does not need 
to be as large, which means that the battery does not need to 
be as large, so a more compact system can be achieved. Also, 

20 the service life of the battery can be extended since not as 
much power is required. 

While the above is a description of various embodiments 
of the present invention, further modifications may be 
employed without departing from the spirit and scope of the 

25 present invention. For example, the size, shape, location or 
orientation of the various components may be changed as 
desired. The functions of one element may be performed by 
two, and vice versa. 
In the above embodiment, an internal bicycle transmis- 

30 sion having seven shift positions was described, but the 
number of shift steps of this internal bicycle transmission 
may be other than seven. The present invention can also be 
applied to an internal bicycle transmission having a clutch 
portion thai is rolationally displaced as the mechanism for 

35 selecting from among a plurality of drive routes. 

In the above embodiment, the clutch was constructed so 
as to swing about the fixed shaft 3, but it may also be 
constructed so as to be displaced in the axial direction of the 
fixed shaft 3. In this case, the clutch can be designed to be 

40 operated by the provision of a cam face or the like that is 
angled with respect to the fixed shaft 3 to the clutch 
operation component. 

In the above embodiment, the back-pedaling means was 
equipped with a reverse motion unit 7 and a pinion gear 6, 

45 and a drive force in the opposite direction from the rotational 
direction of the driver 1 was obtained by engagement of the 
first drive force takeoff component 120 with the reverse 
motion unit 7, but it is also possible to obtain a drive force 
in the opposite direction from the driver 1 by direct engage- 
so ment of the first drive force takeoff component 120 on the 
fixed shaft 3 side of the pinion gear 6. 

FIG. 10 illustrates another embodiment of the switch SW 
that selects the shift step. This switch is a grip lever provided 
such that it can swing about the grip G of the handlebar, has 

55 a home position that serves as a starting point, performs an 
up-shift by swinging in one direction from this home 
position, and performs a down-shift by swinging in the other 
direction. When the band is moved away after each 
operation, the switch returns to its home position since it is 

60 biased in the direction of the home position by a spring. 
Thus, the scope of the invention should not be limited by 
the specific structures disclosed. Instead, the true scope of 
the invention should be determined by the following claims. 
Of course, although labeling symbols are used in the claims 

65 in order to facilitate reference to the figures, the present 
invention is not intended to be limited to the constructions 
in the appended figures by such labeling. 
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What is claimed is: 

1. A shift control apparatus for a bicycle transmission 
having a plurality of transmission paths comprising: 

a hub shaft (3); 

a driver (1) rotatably mounted around the hub shaft (3) for 5 
rotating in first and second directions, wherein the first 
direction is opposite the second direction; 

a transmission path selecting member (135) for selecting 
among the plurality of transmission paths; JQ 

a reverse motion mechanism (5,6,7) coupled to the driver 
(1) for converting rotation of the driver (1) in the first 
direction into motion in the second direction; and 

an operation mechanism (110,112,114,120,125,127,129, 
130) for operating the transmission path selecting 15 
member (135), wherein the operation mechanism (110, 
112,114,120,125,127,129,130) includes a first drive 
force takeoff component (120) which moves between a 
first state and a second state, wherein the first drive 
force takeoff component (120) engages the reverse 20 
motion mechanism (5,6,7) when the first drive force 
takeoff component (120) is in the first state for com- 
municating motion of the reverse motion mechanism 
(5,6,7) in the second direction to the transmission path 
selecting member (135), and wherein the first drive 25 
force takeoff component (120) is disengaged from the 
reverse motion mechanism (5,6,7) when the first drive 
force takeoff component (120) is in the second state. 

2. The apparatus according to claim 1 wherein the opera- 
tion mechanism (110,112,114,120,125,127,129,130) 30 
includes a first control component (114) coupled to the first 
drive force takeoff component (120) for switching the first 
drive force takeoff component (120) between the first state 
and the second state. 

3. The apparatus according to claim 2 wherein the first 35 
drive force takeoff component (120) comprises: 

a first engagement pawl (122) for engaging the reverse 
motion mechanism (5,6,7) when the first drive force 
takeoff component (120) is in the first state; and 

a first biasing mechanism (123) that biases the first 40 
engagement paw! (122) toward the reverse motion 
mechanism (5,6,7). 

4. The apparatus according to claim 3 wherein the first 
control component (114) includes a first pawl depressor 
(114a) which allows the first engagement pawl (122) to 45 
engage the reverse motion mechanism (5,6,7) when the first 
control component (114) switches the first drive force take- 
off component (120) into the first state and which prevents 
the first engagement pawl (122) from engaging the reverse 
motion mechanism (5,6,7) when the first control component 50 
(114) switches the first drive force takeoff component (120) 
into the second state. 

5. The apparatus according to claim 1 wherein the reverse 
motion mechanism (5,6,7) comprises a reverse motion unit 
(7) that rotates around the hub shaft (3) in the second 55 
direction when the driver (1) rotates in the first direction. 

6. The apparatus according to claim 5 wherein the reverse 
motion mechanism (5,6,7) further comprises: 

a fixed member (5) fixed relative to the hub shaft (3); and fi0 
a gear (6) rotatably mounted to the fixed member (5), 

wherein the gear (6) engages the driver (1) and the 

reverse motion unit (7). 

7. The apparatus according to claim 1 wherein the opera- 
tion mechanism (110,112,114,120,125,127,129,130) further 65 
comprises: 

a transmission path control member (110); 
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a first elastic coupling mechanism (112) coupled in a path 
between the transmission path control member (110) 
and the transmission path selecting member (135) for 
exerting a first coupling force having a first set value 
between the transmission path control member (110) 
and the transmission path selecting member (135); 

wherein the transmission path control member (110) 
moves relative to the u-ansmission path selecting mem- 
ber (135) so that the first drive force takeoff component 
(120) assumes the first state when the transmission path 
control member (110) moves in the second direction 
and a required operating force of the transmission path 
selecting member (135) is above the first set value; and 

wherein the first drive force takeoff component (120) 
assumes the second state when the transmission path 
control member (110) moves in the second direction 
and the required operating force of the transmission 
path selecting member (135) is below the first set value. 

8. The apparatus according to claim 7 wherein the first 
drive force takeoff component (120) further comprises: 

a first engagement pawl (122) for engaging the reverse 

motion mechanism (5,6,7) when the first drive force 

takeoff component (120) is in the first state; and 
a first biasing mechanism (123) that biases the first 

engagement pawl (122) toward the reverse motion 

mechanism (5,6,7); and 
wherein the operation mechanism (110,112,114,120,125, 

127,129,130) further comprises: 

a first control component (114) coupled to the first drive 
force takeoff component (120) for switching the first 
drive force takeoff component (120) between the first 
state and the second state; 

wherein the first control component (114) includes a 
first pawl depressor (114a) which allows the first 
engagement pawl (122) to engage the reverse motion 
mechanism (6,7) when the first control component 
(114) switches the first drive force takeoff compo- 
nent (120) into the first state and which prevents the 
first engagement pawl (122) from engaging the 
reverse motion mechanism (6,7) when the first con- 
trol component (114) switches the first drive force 
takeoff component (120) into the second state; and 

wherein the first elastic coupling mechanism (112) 
comprises a first spring coupled in a path between 
the transmission path control member (110) and the 
first control component (114). 

9. The apparatus according to claim 7 further comprising 
a motor (101) for operating the transmission path control 
member (110). 

10. The apparatus according to claim 9 further comprising 
a switch (SW) for operating the motor (101). 

11. The apparatus according to claim 1 wherein the 
operation mechanism (110,112,114,120,125,127,129,130) 
further includes a second drive force takeoff component 
(130) which moves between a third state and a fourth state, 
wherein the second drive force takeoff component (130) 
engages the driver (1) when the second drive force takeoff 
component (130) is in the third state for communicating 
motion of the driver (130) in the first direction to the 
transmission path selecting member (135), and wherein the 
second drive force takeoff component (130) is disengaged 
from the driver (1) when the second drive force takeoff 
component (130) is in the fourth state. 

12. The apparatus according to claim 11 wherein the 
operation mechanism (110,112,114,120,125,127,129,130) 
includes: 
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a first control component (114) coupled to the first drive 
force takeoff component (120) for switching the first 
drive force takeoff component (120) between the first 
state and the second state; and 

a second control component (129) coupled to the second 
drive force takeoff component (130) for switching the 
second drive force takeoff component (130) between 
the third state and the fourth state. 

13. The apparatus according to claim 12 wherein the first 
drive force takeoff component (120) comprises: 

a first engagement pawl (122) for engaging the reverse 
motioo mechanism (5,6,7) when the first drive force 
takeoff component (120) is in the first state; and 

a first biasing mechanism (123) that biases the first 
engagement pawl (122) toward the reverse motion 
mechanism (5,6,7); 

wherein the second drive force takeoff component (130) 
comprises: 

a second engagement pawl (132) for engaging the 
driver (1) when the second drive force takeoff com- 
ponent (130) is in the third state; and 

a second biasing mechanism (133) that biases the 
second engagement pawl (132) toward the driver (1). 

14. The apparatus according to claim 13 wherein the first 
control component (114) includes a first pawl depressor 
(U4fl) which allows the first engagement pawl (122) to 
engage the reverse motion mechanism (5,6,7) when the first 
control component (114) switches the first drive force take- 
off component (120) into the first state and which prevents 
the first engagement pawl (122) from engaging the reverse 
motion mechanism (5,6,7) when the first control component 
(114) switches the first drive force takeoff component (120) 
into the second slate, and wherein the second control com- 
ponent (129) includes a second pawl depressor (129a) which 
allows the second engagement pawl (132) to engage the 
driver (1) when the second control component (129) 
switches the second drive force takeoff component (130) 
into the third state and which prevents the second engage- 
ment pawl (132) from engaging the driver (1) when the 
second control component (129) switches the second drive 
force takeoff component (130) into the fourth state. 

15. The apparatus according to claim 11 wherein the 
reverse motion mechanism (5,6,7) comprises a reverse 
motion unit (7) that rotates around the hub shaft (3) in the 
second direction when the driver (1) rotates in the first 
direction. 

16. The apparatus according to claim 15 wherein the 
reverse motion mechanism (5,6,7) further comprises: 

a fixed member (5) fixed relative to the hub shaft (3); and 
a gear (6) rotatably mounted to the fixed member (5), 

wherein the gear (6) engages the driver (1) and the 

reverse motion unit (7). 

17. The apparatus according to claim 1 wherein the 
operation mechanism (110,112,114,120,125,127,129,130) 
further comprises: 

a transmission path control member (110); 

a first elastic coupling mechanism (112) coupled in a path 
between the transmission path control member (110) 
and the transmission path selecting member (135) for 
exerting a first coupling force having a first set value 
between the transmission path control member (110) 
and the transmission path selecting member (135); 

wherein the transmission path control member (110) 
moves relative to the transmission path selecting mem- 
ber (135) so that the first drive force takeoff component 
(120) assumes the first state when the transmission path 
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control member (1.10) moves in the second direction 
and a required operating force of the transmission path 
selecting member (135) is above the first set value; 
wherein the first drive force takeoff component (120) 
assumes the second state when the transmission path 
control member (110) moves in the second direction 
and the required operating force of the transmission 
path selecting member (135) is below the first set value; 

a second elastic coupling mechanism (127) coupled in a 
path between the transmission path control member 
(110) and the transmission path selecting member (135) 
for exerting a second coupling force having a second 
set value between the transmission path control mem- 
ber (110) and the transmission path selecting member 
(135); 

wherein the transmission path control member (110) 
moves relative to the transmission path selecting mem- 
ber (135) so that the second drive force takeoff com- 
ponent (130) assumes the third state when the trans- 
mission path control member (110) moves in the first 
direction and the required operating force of the trans- 
mission path selecting member (135) is above the 
second set value; and 

wherein the second drive force takeoff component (130) 
assumes the fourth state when the transmission path 
control member (110) moves in the first direction and 
the required operating force of the transmission path 
selecting member (135) is below the second set value. 

18. The apparatus according to claim 17 wherein the first 
drive force takeoff component (120) further comprises: 

a first engagement pawl (122) for engaging the reverse 
motion mechanism (5,6,7) when the first drive force 
takeoff component (120) is in the first state; and 

a first biasing mechanism (123) that biases the first 
engagement pawl (122) toward the reverse motion 
mechanism (5,6,7); 

wherein the second drive force takeoff component (130) 
further comprises: 

a second engagement pawl (132) for engaging the 
driver (1) when the second drive force takeoff com- 
ponent (130) is in the third state; and 

a second biasing mechanism (133) that biases the 
engagement pawl (132) toward the driver (1); 
wherein the operation mechanism (110,112,114,120,125, 

127,129,130) further comprises: 

a first control component (114) coupled to the first drive 
force takeoff component (120) for switching the first 
drive force takeoff component (120) between the first 
state and the second state; 

wherein the first control component (114) includes a 
first pawl depressor (U4a) which allows the first 
engagement pawl (122) to engage the reverse motion 
mechanism (6,7) when the first control component 
(114) switches the first drive force takeoff compo- 
nent (120) into the first state and which prevents the 
first engagement pawl (122) from engaging the 
reverse motion mechanism (6,7) when the first con- 
trol component (114) switches the first drive force 
takeoff component (120) into the second state; 

wherein the first elastic coupling mechanism (112) 
comprises a first spring coupled in a path between 
the transmission path control member (110) and the 
first control component (114); 

a second control component (129) coupled to the 
second drive force takeoff component (130) for 
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switching the second drive force takeoff component 
(130) between the third state and the fourth state; 
wherein the second control component (129) includes a 
second pawl depressor (129a) which allows the 
second engagement pawl (132) to engage the driver 5 
(1) when the second control component (129) 
switches the second drive force takeoff component 
(130) into the third state and which prevents the 
second engagement pawl (132) from engaging the 
driver (1) when the second control component (129) 10 
switches the second drive force takeoff component 
(130) into the fourth state; and 



,937 

20 

wherein the second elastic coupling mechanism (127) 
comprises a second spring coupled in a path between 
the transmission path control member (110) and the 
second control component (129). 

19. The apparatus according to claim 17 further compris- 
ing a motor (101) for operating the transmission path control 
member (110). 

20. The apparatus according to claim 19 further compris- 
ing a switch (SW) for operating the motor (101). 
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[57] ABSTRACT 

A display device for use on a multi-speed (multi-gear) 
bicycle, which indicates the currently selected bicycle 
gear. The device interfaces directly with a gear chang- 
ing cable. In one embodiment, a toothed rack is at- 
tached to a section of cable running along the bicycle 
frame. A pinion, attached to a cylindrical indicator 
meshes with the rack. In an embodiment for remote 
mounting, a slave cable is attached to the gear changing 
cable to transmit the motion of the gear changing cable 
to the remote location. 

20 Claims, 6 Drawing Sheets 
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on a ring disposed between two shift levers, along their 
BICYCLE GEAR DISPLAY axis of rotation. Adjacently attached to the rear derail- 

leur lever is a gear of radius slightly larger than the ring. 
BACKGROUND OF THE INVENTION The outer circumference of the ring is toothed. Meshing 

1. Field of the Invention 5 with the ring teeth and lever gear is a small gear having 
The present invention is a display device, for use on a two sections, one section necessarily of lesser radius 

multi-speed (multi-gear) bicycle, which displays the than the other. By this mechanism, the rotation of the 

currently selected bicycle gear. ring is amplified relative to that of the lever. 

2. Art Background An- electronic gear display is provided in U.S. Pat. 
The derailleur equipped bicycle is by far the most 10 No. 4,859,984 to Romano. Romano discloses the use of 

common type of multi-speed bicycle available today. sensors attached to shift levers to determine the en- 

These comprise between 5 and 8 sprockets (also known gaged gear. The sensors are connected to an electronic 

as cogs, a cluster, or more generally as gears) mounted display. The sensors use a series of switch contacts 

on a freehub at the rear wheel of the bicycle and be- disposed on the levers so that the contacts are selec- 
tween 1 and 3 chainrings attached to the bicycle crank. 15 tively connected according to lever position. 

By varying the combinations of front chainring and rear All known prior art references for gear indicator 

sprocket that are connected by the bicycle chain, a wide devices require integration of the device with the shift 

range of gear ratios may be obtained. This is accom- lever (or knob, etc.) mechanism. All such devices re- 

plished by the use of front and rear derailleurs respec- qu ir C that either the indicator itself or gear position 
tively. A problem inherent in this system is the diffi- 20 sensor be integrated with the shift lever. Due to the 

culty involved in deteraining what gear the bicycle is required integration, these devices are not suitable for 

m at a given momenL To do thiMhe rider must observe aftermarket installation. Furthermore, as the shift levers 

SLS^S *? ? T - etS * P0Slt,0 f n ^ bctwcen thc on modern bicycles are located in a variety of places 

" h " ^ Ch ^^ handlebar, stem and handlebar^nd 

and, with the relatively small number of chainnngs, it is 25 . . „ rtnR „ 11Mt : ' A - t - , t . , 

often possible to remember which chainring the chain is m ° t Unted . configurations predominating) the devices 
engaging. The rear sprockets are by contrast rather ^^"^^^^^^^^^ 
difficult to see from a riding position/in trying to view 0 the f n0u f configurate. Finally, with the introduc- 
the sprockets, a rider must take his eyes off the road and tK ? n ° f ™ ch «™& <* "> called Push-button shifters 
engage in a series of contortions while also interrupting 30 whl( * now P«valent on mountain bicycles (MTBs) 
his pedaling cadence. The dangers and inconveniences ?? e of ^ e lev . e f lts ? If M ! ndic ator is no longer feasi- 
of this are readily apparent. ble ' M It& P 0 *" 10 " ,s unrelated to the engaged gear. 

To solve this problem, a gear indicator is required SUMMARY OF THE INVENTION 

which is located in a position that is easily viewable. In 

the prior art, a number of solutions have been proposed. 35 To solve lhe above-mentioned problems, the present 
These have generally involved either using a shift lever invention provides a separate display which indicates 
itself as the indicator, or connecting an indicator which of the sprockets is engaged by the chain. Al- 
thereto. The first case is illustrated in U.S. Pat. No. though, as noted above, the shift levers on modern 
4,924,723 to Cristie, Cristie relates to a very simple stem bicycles are located in a variety of places, a common 
mounted stick shifter. A lever is mounted substantially 40 attribute shared by most systems is that the bare shifter 
vertically and rotates about a horizontal shaft. The shift cables pass along the bicycle downtube, the sloping 
cable is mounted to a shorter arm of the lever which tube between the front fork area (head tube) and the 
extends downward from the shaft. A longer upward crank area (bottom bracket). In the present invention, it 
extending arm is manually rotated to change gears. The * s the motion of the cable that is detected to provide the 
arm protrudes through a slot in a housing. Numerals are 45 display information. Accordingly the movement of the 
inscribed on the housing along the slot. The numerals cable which controls the derailleur simultaneously con- 
are positioned to line up with the arm when the bicycle tfols the display. A toothed rack and a meshing pinion 
is in the corresponding gear. gear can be used to convert the linear cable motion into 

Examples of the second situation can be seen in U.S. rotational motion of a display. 
Pat. Nos. 3,524,979 to Cohen and 4,586,396 to Nagano. 50 BRIEF DESCRIPTION r>F thp op a wtm^c 
As does Cristie, Cohen relates to a stick-type shifter. BRIEF DESCRIPTION OF THE DRAWINGS 
The stick is mounted on a horizontal shaft onto which a FIG. 1 is a side view of a bicycle bearing the dual-dis- 
pulley is also mounted. The shift cable end is fixed rela- play, remote embodiment of the present invention, 
tive to the pulley so that rotation of the shift will wrap FIG. 2 is a perspective view of the front end of a 
or unwrap the cable from thc pulley. The pulley is 55 bicycle bearing the dual-display, remote embodiment of 
integrated with a driving gear which meshes with a the present invention. 

smaller driven gear which in turn drives a rotary dis- FIG. 3 is a side view of the dual-display, remote 
play via a flexible shaft (a spring bent 90 degrees). embodiment of the present invention as mounted on a 

Nagano relates to an improved arrangement for bicycle top tube, 
downtube mounted shift levers. Although shift levers 60 FIG. 4 is a cutaway view of the dual-display, remote 
have generally been disposed on opposite sides of the embodiment of the present invention as viewed along 
downtube, for ergonomic considerations Nagano places the axes of the bicycle top tube and downtube. 
them atop the downtube and thus adjacent to one an- FIG. 5 is a cutaway view of the downtube, showing 
other. The patent's drawings further disclose a display the shift cable interfacing in the remote embodiment, 
member which is used to indicate which rear sprocket 65 FIG. 6 is a top view of the remote embodiment of the 
the chain engages. Although not a subject of the claims, present invention with the cover removed, 
nor described in detail in the specification, the display FIG. 7 is a side cutaway view of the dual-display, 
member appears to take the form of numerals inscribed remote embodiment of the present invention. 
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FIG. 8 is a front cutaway view of the dual-display, 
remote embodiment of the present invention. 

FIG. 9 is an exploded view of the dual-display, re- 
mote embodiment of the present invention. 

FIG. 10 is a perspective view of the downtube 
mounted embodiment of the present invention as 
mounted on a bicycle. 

FIG. 11 is a partially exploded view of the downtube 
mounted embodiment of the present invention as 
mounted on a bicycle. 

FIG. 12 is a side cutaway view of the downtube 
mounted embodiment of the present invention includ- 
ing a section of the downtube. 

FIG. 13 is a top cutaway view of the downtube 



10 



ing block 25 is attached to the bottom of the housing by 
screws 26. A tube clamp 27 and screws 28 attach the 
block to the bicycle top tube 3 to thus mount the hous- 
ing. Although block 25 and clamp 27 are shown as 
separate pieces, these may be formed as a single integral 
molding. 

When the shift levers 7a and b are used to adjust the 
rear and front derailleurs via the shift cables 11a and b, 
the longitudinal motion of the shift cables is transmitted 
to the slave cables 31a and b respectively. The slave 
cables in turn move the racks 37a and b which causes 
the pinions to rotate so as to bring the display markings 
corresponding to the currently selected rear an gears 
into view. As shown in FIG. 9 the indicator members 



mounted embodiment of the present invention showing 15 55a and * are marked "7-6-5-4-3-2-1" (59a) and "L-M- 



the connection with a bicycle shift cable. 

FIG. 14 is a cutaway view of the downtube mounted 
embodiment of the present invention as viewed along 
the downtube axis. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

An embodiment of the display device 20 for remote 

mounting also featuring displays for both front and rear 

derailleurs is depicted in FIGS. 1 through 9. Shifter 25 pose, 
cables 11a and lib for controlling rear and front derail- 
leurs 13 and 15 of bicycle 1 respectively, run adjacent to 
downtube 5. Slave cables 31a and b are respectively 
attached to the shift cables and are used to translate the 
motion of the shift cables to the remote location where 30 
the display is mounted. The slave cables are connected 
to actuator racks 37a and b respectively. The actuator 
racks drive pinion gears 51a and b which rotate the 
display members 55a and b. 

The first ends of slave cables 31a and b are respec- 35 
tively attached to the shift cables 11a and b by clamps 
33a and b with screws 34a and b. The first ends of slave 
cable casings 29a and b are held relative to the down- 
tube using casing clamps 35a and b and screws 36a and 



H" (596) which were chosen for a bicycle with seven 
rear cogs and three front chainrings. Alternative mark- 
ings may be employed such as, for example, different 
colors to indicate the different gears. This is particularly 
20 applicable to the chainring indicator since this tends to 
be less precise. Proper alignment of the markings may 
be achieved by adjusting the position of the clamps 33a 
and b along the shift cables. If adjustment collars such as 
45a are provided, they may also be used for this pur- 



Although the remote mounting embodiment is shown 
mounted on the top tube, it is obvious that it may also be 
mounted elsewhere on the bicycle frame, including on 
the handlebar 4 or stem 8 if desired. 

An embodiment of the display device 80 for down- 
tube mounting is depicted in FIGS. 10 through 14. Its 
function is similar to the remote embodiment, except the 
slave cables and related hardware are eliminated.in 
favor of attaching the rack directly to the shift cable. 

As is generally the case with derailleur equipped 
bicycles, a section of bare shift cable 11a runs adjacent 
to the bicycle downtube 5. An actuator rack 89 is at- 
tached to the cable by a clamp 91 and screw 90. The 
rack is oriented so as to slide within a display housing 83 



o to clamp the casing ends to the shift cable bosses 10a 40 which is attached to the downtube by integral tube 



and b respectively. The other ends of the casings are 
routed to the display housing 21. The casings may be 
attached to the display housing by a clamp such as 43o 
with screw 446. Among other alternatives, the casing 



clamp 85 and screws 86. Positioned in mesh with the 
rack is a pinion gear 93 riding on a shaft 95. An indicator " 
member 97 -is connected to the pinion. The indicator 
member has a cylindrical face 98 with gear markings 99 



may be connected to the housing by an adjustment 45 which are visible through a window 84 in the housing. 



collar such as 45a with collar locking nut 46a. It will be 
understood that although FIG. 6 illustrates two alterna- 
tive means for attaching the cable casings to the display 
housing, both of casings 29a and b may be secured in the 
same way. 

The second ends of the slave cables are fitted with 
beads 32a and b to connect with slots 38a and a in actua- 
tor racks 37a and b respectively. Alternatively, racks 
37a and b may be molded from a suitable plastic mate- 



A cover 87 is attached to the housing with screws 88. 
When the shift cable is moved, the rack causes the pin- 
ion to rotate so as to bring the marking corresponding 
to the current gear into view. As shown in FIG. 12, the 
50 display has markings "7-6-5-4-3-2-1" which were 
chosen for use on a bicycle with 7 rear cogs. Proper 
alignment of the markings may be achieved by adjusting 
the position of the rack along the shift cable. 
The above embodiments are merely illustrative of 



rial such that the slave cables are formed integrally 55 displaying the selected gearfs) based upon the position 



therewith. The racks are slidably fit in the display hous- 
ing. Slave cable biasing springs 41a and b held with set 
screws 42a and b exert pressure between tabs 39a and b, 
on the racks 37a and b respectively, and the housing to 
keep the slave cables 31a and b in tension. 

Positioned in mesh with the racks, 37a and b respec- 
tively, are pinion gears 51a and b riding on a shaft 53. 
Indicator members 55a and b are connected to the pin- 
ion gears 51a and b respectively. The indicator mem- 
bers have cylindrical faces 57a and b with gear mark- 
ings 59a and b respectively. A cover 23 with display 
windows 24a and b fits atop the housing such that the 
markings may be seen through the windows. A clamp- 



of the shift cable(s). In addition to permutations such as 
a single display remote or dual display downtube mod- 
els, the mechanism may be modified to replace the use 
of racks and pinions. Furthermore, the mechanical indi- 
60 cator members of the described embodiments may be 
replaced with a suitable electronic display, such as a 
liquid crystal device, and associated electronic circuitry 
providing display outputs responsive to the cable posi- 
tion. Various position sensing devices are well known. 
65 Also, the device may be modified to show a gear ratio 
as opposed to numbers or letters intended to denote the 
specific cogs and chainrings. This would be especially 
appropriate if the device was made in an electronic 
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form, taking the input from the motion of the shift ca- 
bles and displaying a number indicative of an overall 
gear ratio. 

Although the above discussion is based on the com- 
mon derailleur bicycle with standard frame configure- 5 
tion, it would be obvious to one of ordinary skill in the 
art that the present invention may be used wherever a 
similar physical situation is encountered. For instance, 
on a bicycle featuring a transmission housed in the rear 
hub, such as STURMEY ARCHER, which is still cable 10 
operated, the present invention would be quite useful. 
Additionally, on cycles of yet unknown configurations, 
the present invention may be used wherever there is a 
gear changing cable to access. Finally, non-gear and 
non-bicycle applications are possible if an analogous 15 
physical situation is present. 

I claim: 

1. A gear display accessory device for attachment to 
a multi-gear bicycle, said bicycle having cable-operated 
gear shifting means with a gear shift cable extending 20 
between a shift lever and a gear shifting mechanism, 
comprising: 

means for interfacing with the gear shift cable com- 
prising clamping means said means for interfacing 
for clamping to an exposed portion of the gear shift 
cable between the shift lever and the gear shifting ' 
mechanism; 

display means for indicating a currently selected gear; 
means for coupling the display means to the cable 3Q 

interfacing means; and 
a housing. 

2. The gear display device of claim 1, wherein 

a) the cable interfacing means includes a toothed rack 
attached to the gear shift cable and oriented sub- 35 
stantially parallel thereto, and, 

b) the coupling means includes a pinion gear posi- 
tioned in mesh with the rack and coupled to the 
housing for axial rotation, such that longitudinal 
motion of the gear shifting cable rotates the pinion, 49 

3. The gear display device of claim 2, wherein said 
display means has an indicator member with indicia 
disposed thereon corresponding to respective gears. 

4. The gear display device of claim 3, wherein the 
indicator member is substantially cylindrical and is co- 45 
axially attached to the pinion. 

5. The gear display device of claim 1, wherein said 
bicycle includes a second cable-operated gear changing 
means and a second gear shift cable further including: 

second means for interfacing with the second gear 50 
shift cable; 

second display means for indicating a gear currently 
selected by the second gear changing means; and, 

means for coupling the second display means to the 
second interfacing means. 55 

6. The gear display device of claim 1, wherein the 
cable interfacing means includes a slave cable having 
first and second ends, the first end being coupled to the 
gear shifting cable. 

7. The gear display device of claim 6 wherein 60 

a) the cable interfacing means further includes a 
toothed rack coupled to the second end of the slave 
cable, 

b) the means for coupling the display and cable inter- 
face means includes a pinion gear positioned in 65 
mesh with the rack and coupled to the housing for 
axial rotation, such that longitudinal motion of the 
gear shifting cable rotates the pinion, and, 



c) the coupling means further includes a shaft carried 
by the housing, on which shaft the pinion rides. 

8. The gear display device of claim 7 wherein the 
cable interface means further includes a slave cable 
casing enclosing a segment of the slave cable. 

9. The gear display device of claim 8 wherein the 
slave cable casing has a first end coupled to the frame of 
the bicycle and a second end coupled to the housing. 

10. The gear display device of claim 9, wherein said 
display means has an indicator member with indicia 
disposed thereon corresponding to a respective gears. 

11. The gear display device of claim 10, wherein the 
indicator member is substantially cylindrical and is co- 
axial ly attached to the pinion. 

12. A gear display device for a multi-gear bicycle, 
said bicycle having a frame and having first and second 
cable-operated gear shifting means with first and second 
gear shift cables routed along the frame, comprising: 

a housing including a clamp for mounting on the 
bicycle and a cover with at least one window; 

means for interfacing with the first and second gear 
shift cables including: 

first and second slave cables each having first and 
second ends, the first end of each cable being 
clamped to the respective first and second gear 
shift cables; 

first and second slave cable casings enclosing seg- 
ments of the respective slave cables and having 
one end coupled to the bicycle frame and an- 
other end coupled to the housing; 
first and second toothed racks coupled to the sec- 
ond ends of the respective slave cables; 
display means for indicating respective gears cur- 
rently selected by said first and second gear shifting 
means, including first and second indicator mem- 
bers, which indicator members include indicia cor- 
responding to the respective gears of the first and 
second gear changing means; and 
means for coupling the display means to the cable 
interfacing means including first and second pinion 
gears coupled to the respective indicator members 
and positioned in mesh with the first and second 
racks respectively and coupled to the housing for 
axial rotation, such that longitudinal motion of the 
first and second gear shift cables rotates the respec- 
tive pinion. 

13. The gear display device of claim 3, wherein the 
housing has an aperture therethrough for exposing the 
indicator member. 

14. The gear display device of claim 1 wherein the 
display means comprises an electronic display. 

15. A gear display device for a multi-gear bicycle, 
said bicycle having cable-operated gear shifting means 
with a gear shift cable, comprising: 

a housing; 

means for interfacing with the gear shift cable, in- 
cluding a toothed rack attached to the gear shift 
cable and oriented substantially parallel thereto; 

display means for indicating a currently selected gear, 
including a pinion gear positioned in mesh with the 
rack and coupled to the housing for axial rotation, 
such that longitudinal motion of the gear shifting 
cable rotates the pinion; and 

means for coupling the display means to the cable 
interfacing means, including an indicator member 
with indicia disposed thereon corresponding to 
respective gears wherein the indicator member is 
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substantially cylindrical and is coaxial ly attached 
to the pinion. 

16. The gear display device of claim 15 wherein the 
housing has an aperture therethrough for exposing the 
indicator member. 

17. The gear display device of claim 15 wherein the 
display means comprises an electronic display. 

18. A gear display device for a multi-gear bicycle, 
said bicycle having first and second cable-operated gear 
shifting means with respective first and second gear 
shift cables, comprising: 

a housing; 

first means for interfacing with the first gear shift 
cable; 



first display means for indicating a. gear currently 
selected by the first gear shifting means; 

means for coupling the first display means to the first 
cable interfacing means; 
5 second means for interfacing with the second gear 
shift cable; 

second display means for indicating a gear currently 

selected by the second gear shifting means; and 
means for coupling the second display means to the 
10 second interfacing means. 

19. The gear display device of claim 18 wherein the 
housing has a pair of apertures therethrough for expos- 
ing the first and second display means. 

20. The gear display device of claim 18 wherein at 
15 least one of the first and second display means com- 
prises an electronic display. 
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[57] ABSTRACT 

This invention relates to hydraulic master cylinder as- 
semblies having a hydraulic master cylinder and an 
actuating mechanism and in particular to a hydraulic 
master cylinder assembly in which it is possible to alter 
the travel ratio between a driver operable actuating 
lever and a piston of the hydraulic master cylinder. The 
actuating mechanism includes a lever mechanism inter- 
posed between the actuating lever and the piston the 
effective lever arm length of which can be altered by 
means of an adjustable member forming part of the 
lever mechanism. 

21 Claims, 8 Drawing Figures 
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FIG. 4 is a skeletal view similar to FIG, 1 showing 

HYDRAULIC MASTER CYLINDER ASSEMBLY the geometrical relationship between the various func- 
tional components of the masters assembly, shown in 
This invention relates to hydraulic master cylinder FIG. 1; 
assemblies and particularly but not exclusively to brake 5 FIG. 5 is a cross-sectional view similar to that of 
master cylinder assemblies for motorcycles. FIG. 1 but showing a second embodiment of a master 

It is known to provide a hydraulic master cylinder cylinder assembly according to the invention; 
comprising a hydraulic master cylinder and an actuat- FIG. 6 is a cross-sectional view similar to that of 
ing mechanism, the hydraulic master cylinder having a FIG. 1 but showing a third embodiment of a master 
piston slidable in a bore in the body of the master cylin- 10 cylinder assembly according to the invention; 
der, the actuator level operatively connected to the FIG. 7 is a cut-away view in the direction of arrow 
piston to effect axial movement thereof in response to VTI in FIG. 6; 

driver operation of the actuating lever. FIG. 8 is a cross-sectional view similar to that of 

The large range of applications for hydraulic master FIG. 1 but showing a fourth embodiment of a master 
cylinders requires the manufacturer to offer a range of 15 cylinder assembly according to the invention; 
master cylinders of differing bore diameters to accom- Thc master cylinder assembly of FIGS. 1 to 4 com- 
modate variations in hydraulic system capacity. It is not prises a hydraulic master cylinder 11 and an actuating 
economically viable to offer a different bore diameter to mechanism. The hydraulic master cylinder 11 has a 
suit each specific application instead a range of master body member 12 slideably supporting a piston 16 
cylinders is offered in standard sizes. The fact that the 20 tnere " 1 811(1 & adapted by means of a slotted end portion 
ideal bore diameter is not available is not normally a 13 for attaching the master cylinder assembly upon the 
serious drawback and a suitable compromise can often handlebar (not shown) of a motor cycle. An actuating 
be found. If however, the master cylinder is to be used lever 14 **** a transfer lever 15 are pivoted upon the end 
for a motorcycle braking system it is important that the P 01 ** 00 13 to connect the actuating lever 14 to the pis- 
bore diameter is as close as possible to the ideal size in 25 to L* 6 ' 

order to obtain the highest possible efficiency. , member u defmcs a bore 18 ^ving an 

In the case of racing motorcycles it is important that t 19 at one end of bore 18 to whi ch a pipe or 
the correct diameter master cylinder is used for each connected bv ^ screw-threaded aperture 

application. A motorcycle racing team may well have a m A bhnd screw-threaded bore 21 is provided to co- 
range of master cylinders of differing bore diameters for 30 ?Pf^ m ^ a bolt J 22 the reservoir 17 to the 
each motorcycle to suit different circuits and weather ^ U Bvpass and reservoir ports 23, 24 are provided 
conditions and variations in rider technique. t °f? ime( ; t 18 to *f 17 ' 

It is an object of the invention to provide a master ? e *? ^ndary cup seals 25, 26 

cylinder that can be adjusted to suit a particular installs- „ a ^ d u b ° re J D T °!? ^ whlc h a compression 
tion ^ 35 spring 27 is housed to bias the piston 16 away from the 

a ' ,■ . . . if _ .... oudet 19 and an input member in the form of a wear 

d^S^^rSSj to 15 • 5 hy " P* 1 50 at ^e other end. A guide pin 32 coaZ 

S^EfS- I a ? ? mpnSm . g with the bore 28 and extending irfaUy through the 

he master cylinder and an actuating mechanism, the SDrine 27 « connected tn th- vJuiihv Tvi 

T" « ^ a ^ y mcmh ? T defiD ' * ^ «d 

Zi ^l^^L^T^ ^T^ 0 31 29 of which is concentric with the 

part of a vehicle a piston slideably supported m the bore ^ u m ^ ^ u ^ ^, e , 

!?£Sf h ^ C °^^ Uon *** flanges 33, 34 each having a Sough hok SfTS 

of the acmatmg mechanism, the actuating mechanism which a pivot pin 37 iTsecured, and a webbed base 
having a driver operated actuating lever and an opera- 45 portion 38 having a bottom face 39 m wtoha 
trve connection to connect the actuating lever to the cylindrical slot 40 is formed to cooperate wto tte han- 
input member said operative connection including dlebar. The end face 41 of the end portion 13 has a slot 
means for altering the travel ratio between the actuating 42 formed in it into which the transferer Ts I b- 
lever and the input member. cated. 

Conveniently said operative connection may include 50 The actuating lever 14 is pivotally connected by the 
a lever n^hamsm and Ae means for altering the travel piv ot pin 37 to the end portion 13 and has a portion 
ratio include an adjustable abutment away from the pivotal connection that is contoured to 

Preferably, the lever mechanism includes a transfer provide a comfortable hand grip 55. A rod in the form . 
lever interposed between the adjustable abutment mem- of a set screw 47 is in threaded engagement with the 
ber and the mput member. 55 actuating lever 14. The set screw 47 forms a movable 

Alternatively the lever mechanism may be formed abutment member and is locked into position by a lock- 
by the adjustable abutment member and the adjustable nut 48. A grub screw 49 is provided to adjust the resting 
member will react directly against the input member. position of the actuating lever 14. 

The invention will now be described by example with The transfer lever 15 is pivotally supported by a pivot 
reference to the accompanying drawings, in which: 60 pin 43 secured in the base portion 38 and has a pivot axis 

FIG. 1 is a cross section through a first embodiment arranged to be substantially parallel to the pivot axis of 
of a master cylinder assembly according to the inven- the actuating lever 14. The transfer lever 15 has a con- 
j . • t vex abutment surface in the form of a lobe 44 for reac- 

_ A, * *s an end view m the direction of arrow II in tion against the pad 50 and a concave abutment surface 
FIG. 1 showing a body member of the master cylinder 65 in the form of the longitudinal groove 45 to co-operate 
assembly in FIG. 1; with a part-spherical end portion 51 of the set screw 47. 

FIG. 3 is a cross-section on the line III— ID of the To operate the master cylinder assembly a driver or 
master cylinder assembly of FIG. 1 rider applies a force to the actuating lever 14 causing it 
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to rotate about the pivot pin 37. The rotation of the lever 115 and lockable into position by a locknut 148. 
actuating lever 14 causes the set screw 47 to react The set screw has a disc shaped head 157, the outer 
against the transfer lever 15 which rotates about the peripheral surface of which is convex, and a screw- 
pivot pin 43. threaded shank 158. The end of the screw-threaded 
The lobe 44 transfers the load applied to the transfer 5 shank 158 away from the head 157 has a slot 159 in it 
lever 15 to the pad so thereby displacing the piston 16 to into which a suitable tool can be fitted to rotate the set 
increase the hydraulic pressure in the hydraulic master screw 147. 

cylinder 11. The transfer lever 115 has a convex abutment surface 

The travel ratio for the master cylinder assembly is m th e form of the lobe 144 for cooperation with an input 

the ratio of the linear movement of the piston 16 ob- 10 member of the master cylinder 112. The input member 

tained for a specified linear displacement of a known is in the form of a wear resistent pad 150 attached to an 

point on the actuating lever 14. The known point is the extension of the piston 116. Operation of the master 

effective position where the applied force acts. The cylinder assembly is substantially as described with 

travel ratio of the master cylinder assembly is adjustable reference to FIGS. 1 to 4 and the travel ratio can be 

by rotating the set screw 47 which will move axially 15 unulaily altered by moving the set screw 147. Any axial 

thereby altering its position of contact with the transfer move ment of the set screw 147 will have a two-fold 

lever 15. If for example, the set screw 43 contacts the m ^ ^ For example, if the distance 

transferrer 15 near to the pivot pine 43 then the travel ^ ^ tion of of ±e Kt 147 

ratio will be high as a small actuating lever 14 move- t ^ lever 114 and the pivot axis of the 

ment wiU produce a relatively large ax^ displacement 20 lever 114 is increased this will reduce the 

of the piston 16. ^ »~ * » distance between the position of contact of the set 

shown m skeletal form the ir^ter cylinder assembly of actuating lever 114 and the pivot 

FIGS. 1-3 showing in ghosted outline the transfer lever Hrw 

, . , ,, ijhuh. 11' axis of the transfer lever lis. 

rider at a distance A from the pivot axis PA (corre- " 7 is similar m many respects to shown m FIGS^l to 
spending to point (s) on FIG. 4) causing the point (s) to 4 and part smular to those described wrth respect to 

.bVangiUarly displaced equivalent to a linear distance X FIGS. 1 to 4 have the same reference numerals with the 

■ then it can be shown that the linear displacement 2 of addition of 200. 

the piston 16' is equal to 30 ^ mBStcr c y lmder assemblv comprises a hydraulic 

master cylinder 211 and an actuating mechanism. The 
z-XxiD/Qx(B/A) 0) hydraulic master cylmder 211 having a body member 

212 and an end portion 213 for attaching the master 
The displacement ration Z/X is therefore equal to cylinder assembly to part of a vehicle (not shown). The 

35 body member 212 defines a bore therein in which a 
(D/Qx{BM) 00 piston 216 b slideably supported. 

... The actuating mechanism includes an actuating lever 

- From equation (u) it can therefore be seen that if the M4 a tran<tfrr levcr 215 and a set screw 247. The end 
length B is increased the displacement ratio is also in- ^ 213 pivotaIly supports the actuating lever 214 
• creased and if the length B is reduced the displacement and thc Wjnafa , ever 215 by means 0 f two press-fitted 
-ratio is reduced From FIG. 4 is can also be seen that * pins 237 and 243. The pivotal axis of the actuating 
reducing the length B increases the length C and vice f J M ^ ^ tmkf leycr 125 arc perpendicularly 
versa. Therefore, mcreasing the length B not only in- ^^^threspectto out mo±er.Thetn^tT lever 
creases the travel ratio due to its increase in length but J^and the set screw 247 form a lever mechanism be- 
also due to the reduction in 1 the length C ^ lever 214 and the piston 216. The 

Therefore^ can be seen that by moving Ae position 45 1 P 
of abutment(T) of the set screw 47' against the transfer ^Mhat is contoured ^provide a hand grip 255. 

SSS. 5 comprises a ^- * 
hydraulic master cylinder 111 and an actuating mecha- 21 * to " H ^^1^2U 

nism. The hydrauUc master cylmder 111 has a body 50 member between the actuating and transfer k vers 214 
Sbe^mSbly supporting a piston 116 thereto and 215. The set screw 247 is locale m position by a 
STTadapted by means ofaTeid portion 113 for at- lc^ nut 248 a^ has a disc shaped head 257 the outer 
taching the master cylinder assembly to part of a vehi- peripheral surface of which is convex, 
cle (not shown). The actuating mechanism includes an The transfer lever 215 has a convex abutment surface 
actuating lever 14. a transfer lever 115 and a set screw 55 m the form of a lobe 244 for co-operation with an input 
147. The end portion 113 pivotally supports the actuat- member of the master cyhnder and a flat surface for 
ing lever 114 and the transfer lever 115 by means of two abutment with the head 257. The mput member of the 
press fitted pivot pins 137 and 143 the pivot axes of master cylinder is in the form of a wear resistant pad 250 
which are substantially parallel to one another. The attached to an extension of the piston 216. 
actuating lever 114 has a portion away from the pivot 60 To operate the master cylinder assembly a driver or 
pin 137 that is contoured to provide a hand grip 155 and rider applies a force to the actuating lever 214 at or near 
a flat abutment surface 156 for abutment with an adjust- the hand grip 255 causing the actuating lever 214 to 
able abutment member interposed between the actuat- rotate about the pivot pin 237. The rotation of the actu- 
ing lever 114 and the transfer lever 115. The set screw ating lever 214 is transmitted to the transfer lever 215 by 
147 and the transfer lever 115 form a lever mechanism 65 the set screw 247 causing the transfer lever 215 to rotate 
between the actuating lever 119 and the piston 116. about the pivot pin 243. The movement of the transfer 
The adjustable abutment member is in the form of the lever 215 is transmitted to the piston 216 through the 
set screw 147 threadably engaged with the transfer abutment of the lobe 244 with the pad 250. 
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To alter the travel ratio between the actuating lever Similarly, although the moveable abutment has been 

214 and the piston 216 the set screw 247 is rotated, described as a set screw attached to the actuating lever 

thereby altering the distance between its position if or transfer lever any device which allows the position 

abutment with the transfer lever 215 and the pivotal axis of abutment of the actuating lever with the transfer 

of the transfer lever 215. It should be appreciated that 5 lever or piston could be used, 

the longitudinal axis of the set screw is substantially It is an advantage of the invention that a large range 

parallel to the pivotal axis of the actuating lever 214 and of master cylinder capacities ryn be provided by a small 

so no variation in the distance between the pivotal axis number of different bore diameters. Such a facility is 

of the actuating lever 214 and the position of abutment very advantageous from an economy of manufacture 
of the set screw 247 against the transfer lever 215 will 10 view point 

occur when the set screw 247 is rotated to alter the it is a further advantage of the invention that it is 

travel ratio. Therefore, unlike the first and second em- possible to obtain exactly the right master cylinder 

bodiments previously described the change in travel capacity with a small range of different bore diameters, 

ratio is due entirely to the variation in the distance of It is especially advantageous for use on racing motor- 

the position of abutment of the set screw 247 against the 15 cycles or cars that the travel ratio can be adjusted with- 

transfer lever 215 from the pivotal axis of the transfer out removing the master cylinder assembly from the 

lever 215. vchicit 

In a fourth embodiment of the invention shown in i claim- 

FIG. 8 the master cylinder assembly is substantially the L A hydraulic master cylinder assembly comprising a 

same as that described with reference to FIGS. 1 to 4 20 hydraulic master cylinder and an actuating mechanism, 

and parte similar to those described with respect to ^ hydraulic master cylinder having a body member 

1 t0 _ ^ »« rcferencc numerals the defining a bore therein and being adapted for attach- 

addtfion of 300. ^ j f . ment to part of a vehicle, a piston slideably supported in 

The master cylmder assembly comprises a hydraulic the bore, and an mput member of the piston for oc-oper- 

master cylinder 311 and an ac^g mechanism. The ation ^ part ofthe actuating mechanism, the actuat- 

^^SL tf ^ T 0 ^" J" ra « ^hanism having a driver operated actuating lever 

and an end portion 313 for attaching the master cylmder ^ m opcrative Section to^nnect the acfuating 

^£t£S£? w ( X I «. lcver to *• member said operative connection 

J^tl ^, P 1 y ^ 3 ?Ttu 30 including means for altering the travel ratio between the 

ted pivot pin 337 The actuating mechanism includes the actuatia ^ lever ^ ^ m * ut membcr . 

actuarmg lever 314 and a set screw 347. The actuating 2 . ^assembly as clawed in claim 1 in which said 

lever 314 has a screw threaded boss portion 379 and a operativc ^^on further includes a lever mecha- 

portion away from its pivotal axis that is contoured to f . . , 7 1 ." 1 ™" 

provide a hL grip 355 P The set screw 347^Se1 35 7^T^e^^ ^ 

into the boss portion 379 to provide both a lever mecha- 35 ^l^^^iV u m 

nism and a movable abutment member between the , 3 ' ^ ™ fT 0 ^ » dam \ 2 m wmch *"? 

actuating lever 314 and the piston 316. The set screw ^ ^^"T™^ L T*" ^Z" 

347 is lockable in position by a lock nut 348 and has a ±c adjUStabk hutment member and the input 

disc shaped head 357, the outer peripheral of which is a* me °"J er - . . . . 

convex w 4. An assembly as claimed m claim 3 in which the 

The head 357 of the set screw 347 abuts directly J™ 1 * iever h V^otsHy supported by the body mem- 

against a wear resistance pad 350 attached to an exten- ' A 

sion 370 of the piston 216. The pad 350 forms an input 5 * assembl y 03 claimed m claim 2 in which the 

member of the master cylinder and has a flat face 371 45 actuatm « lever fa pivotally supported by the body mem- 
for co-operation with the head 357 and a stem 372 used 

to attach the pad 350 to the extension 370. A* assembly as claimed in claim 4 in which the 

To operate the master cylinder a force is applied to actuating lever is pivotally supported by the body mem- 

the actuating lever 314, as previously described, causing ber " 

it to rotate about the pivot pin 337. The rotation of the 50 7 ' An . assembly as claimed in claim 6 in which the 

actuating lever 314 moves the set screw 347 against the pivot ^ of the transfer lever is substantially parallel to 

pad 350 thereby displacing the piston 316. the P* vot axis °f the actuating lever. 

The travel ratio, that is to say the ratio of actuating 8 - An assembly as claimed in claim 7 in which the 

lever 314 movement ot piston 316 movement can be adjustable abutment member is a rod supported by the 

seen to be equal to the ratio between the effective length 55 actuating lever. 

of the actuating lever 314 and the distance of the posi- 9- As assembly as claimed in claim 8 in which the rod 

tion of abutment of the set screw 347 agains the pad 350 is a set screw in threaded engagement with the actuat- 

from the pivotal axis of the actuating lever 314. There- tag lever. 

fore, by axially moving the set screw 347 the displace- 10- An assembly as chimed in claim 3 in which the 

ment ratio can be altered as the distance of the position 60 transfer lever has convex abutment surface for co-oper- 

of abutment of the set screw 347 against the pad 350 will ation with the input member. 

be changed with respect to tbe pivotal axis of the acru- It An assembly as claimed in claim 7 in which the 

ating lever 314. transfer lever has a convex abutment surface for co- 

Al though the invention has been described with ref- operation with the input member, 

erence to a hand operated brake master cylinder for a 65 12. An assembly as claimed in claim 8 in which the 

motorcycle it is envisaged that it could be a foot oper- transfer lever has a convex abutment surface for abut- 

ated master cylinder or a clutch master cylinder oper- ment with the input member and a longitudinal groove 

ated by either foot or hand. to co-operate with the rod. 
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13. An assembly as claimed in claim 7 in which the 
adjustable abutment member is supported by the trans- 
fer lever. 

14. An assembly as claimed in claim 13 in which the 
movable abutment member is a set-screw. 

15. An assembly as claimed in claim 6 in which the 
pivot axis of the transfer lever is substantially perpen- 
dicular to the pivot axis of the actuating lever. 

16. An assembly as claimed in claim 15 in which the 
adjustable abutment member is movable axially along 
an axis arranged substantially parallel to the pivot axis 
of the actuating lever. 



17. An assembly as claimed in claim 16 in which the 
movable abutment member is a set-screw. 

18. An assembly as claimed in claim 2 in which the 
movable abutment member is supported by the actuat- 

5 ing lever. 

19. An assembly as claimed in claim 18 in which the 
adjustable abutment member reacts directly against the 
input member and forms said lever mechanism. 

20. An assembly as clamed in claim 19 in which the 
10 movable abutment member is a set-screw in threaded 

engagement with actuating lever. 

21. An assembly as claimed in claim 20 in which the 
set screw has a part spherical end portion for abutment 
against the input member. 

15 * * * * * 
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[57] ABSTRACT 

A hydraulic actuating device for brakes and gearshifts 
on bicycles or the like comprises an actuating lever (lb), 
a transmitting cylinder (la), a flexible pressure line (9) 
and a receiving cylinder (1). The receiving cylinder (1) 
is connected with a first component (A) of a device to 
be actuated, and the piston (20) in the receiving cylinder 
(1) is mechanically connected with a second component 
(B) of the device by a traction cable (25). 

21 Claims, 3 Drawing Sheets 
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HYDRAULIC ACTUATING DEVICE FOR BRAKES SUMMARY OF THE INVENTION 

AND GEARSHIFTS OF BICYCLES OR THE LIKE It is an object of the present invention to provide a 

hydraulic actuating device that can be used without any 
BACKGROUND OF THE INVENTION 5 special adaptation measures for the actuation of a plu- 
The present invention relates to a hydraulic actuating rality of dlfferem devices which are to be actuated by a 
device for brakes and gearshifts of bicycles or the like mechanical foreh- 
and, in particular, to a device of the type that includes In acc o r d*nce with the invention, this object is at- 
an actuating lever, a transmitting cylinder actuated by tamed m ***** ^ c y lmder housing part is directly con- 
the lever, a receiving cylinder, and a flexible pressure 10 nected Wlth a first component of a device to be actuated 
line communicating the receiving cylinder and the (e f ■^ rake ' whed hub ' ^ b y a connecting extension, 
transmitting cylinder, and that converts the displace- a f d the piSt ° n 15 mechanically connected by a traction 
mentofthetraminittmgcylinderbytheactuationofthe element wifli a second component of the device to be 
actuating lever into displacement of the receiving cylin- , . actuated ; wlu ?h » movable in relation to the first com- 
der in accordance with the diameter ratio between the 15 5° nent - X r n way . lt 15 to «" actuating 

transmitting cylinder and the receiving cylinder. device of the invention with different devices, which 

An actuating device of the type referred to above is *** to * 0pe f ated b ? means of mechanical force, by 
known from, for example, French patent application 85 COnnecang lt by r L ractlon elemenU with one of the two 
00 480 (Publication No. 2 575 991). In the actuating „ A ^P 00 ^^ w ^h can be moved relative to each other, 
device of French Publication No. 2,575,991, a cylinder 20 T ^\ th ? actuating device m accordance 

pan of a receiving cylinder is directly connected with a Wl f mv ^° 1 D m lar S e QMntWes 

first brake lever part, pivotally mounted on a bicycle aad ^^Ttl e f mpIoyed ove f a ™§ e ° f 

frame, and a piston part, which is displaceably received ™*™ f 0r special adaptations of the 
in the cylinder part, is directly connected with a second „ *^Z ™Z°l £f C0 ™ Ctl0n be " 

brake lever part When a brake handle is actuated, a 25 ™™ a ?£?! ng ^ ™* ^ <* m P° n ?" 
working nuid is pressurized by the displacement of a T * P™** m a P^""arl y simple manner in that 
piston in a transmitting cylinder and L pressurized the piston is direcUy connected w,th the second compo- 
working fluid is delivered from the transmitting cylin- « a ttBCh(m ^ble. Accordingly, no further force 
der. The transmitting cylinder is connected by a hy- m ^^^f^^^^^com^^ 
drauhc pressure line with a pressure chamber in the 3 ° tZTjl^y^T "f* ^ * ^ 

receiving cylinder, so that the working fluid delivered ^ °J thc t hkB *** te ^ wlthout «?* efiorts ' 
from the transmitting cyUnder results I an increase in JSZt^?™ ^^ent results if the traction 
the amount of working fluid in the pressure chamber of Z ^ 

the receiving cylinder. As a result, the piston disposed „ ?" * oth , er f d of which f ree * P"*"* 

in the receiving cylinder is displaced by the preWeTf 35 XlZ^^^ * T^ 1011 ' 'T^* 

SS^Jj^Srl E£J te"! ^TconT^t T* " ? *" ^ "1 

" d m *" ^ ^rational capabilities of the LtLng 

T * OI,1 *"«5 acuon. device in accordance with the invention. 

The known brake device has the disadvantage that it The invention further relates to a piston-cylinder unit 

E^TS ? force transfer, for example, to the brake for a pressure fluid devi £. in p ^ cular ™ 

lever parts, only through pressure action and that it is 45 two-wheeled vehicles or the like, for delivering a fluid 

designed specially for such brake lever parts. It is re- under pressure by means of a relative movement be- 

quired in each case to specially design and manufacture tween two manually operated components, or for re- 

Uiese actuatog device stmcturally for use as an actual- ceiving this fluid and the mechanical operation of two 

mg device for other elements to be operated, thereby components which are to be moved relative to one 

resulting in high manufacturing costs, which are partic- 50 another. The unit includes a cylinder housing part that 

ularly crucial in the field mass produced bicycle acces- defines a cyUnder chamber having an axis, the cylinder 

so " es " . chamber being closed on one of its axial ends by a cylin- 

Furthermore, an actuating device for bicycle brakes der bottom, a piston axially displaceable in the cylinder 
is known from German Published, Non-Examined Pa- recess, a pressure chamber formed between a front face 
tent Application DE- A-33 03 586, wherein a receiving 55 0 f the piston facing the cylinder bottom and the cylin- 
cylmder is also disposed between two brake lever parts der bottom, and a hydraulic pressure line leading to the 
that are pivotally mounted on a bicycle frame, and pressure chamber for- the supply of working fluid into 
wherein the increase of the working fluid pressure in a the pressure chamber and for the removal of working 
pressure chamber results in an increase of the total fluid from the pressure chamber. The cylinder housing 
length of the-receiving cylinder-piston unit, so that the 60 part is connected with a first one of the two components 
brake lever parts are again pivoted and result in a brak- to be actuated, and the piston is connected with a see- 
ing action. In that known device, too, the receiving ond one of the two components, 
cylinder-piston unit is specially designed for use with The piston has an interior recess parallel to the cylin- 
brake lever parts. A special, different type of design of der axis and open toward the cylinder bottom, which is 
the receiving cylinder-piston unit is required for use 65 closed by a piston bottom of the piston at the end of the 
with other components or with brake lever parts of interior recess facing away from the cylinder bottom. A 
different lever arm lengths, because of which the manu- guide element, which is parallel to the cylinder axis and 
factunng costs for this device are also relatively high. has a guide section projecting beyond the cylinder bot- 
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torn and extending into the interior recess, is disposed element on an outer surface of the cylinder bottom. The 
on the cylinder bottom. The dimension of the guide connecting element, preferably, comprises a neck ex- 
section parallel to the cylinder axis is greater than a tending axially of the cylinder and having a hole which 
maximum stroke of the piston in the cylinder chamber. is aligned with the hole in the cylinder bottom. The 
Holes extending through the guide element and the 5 traction element passes through the hole in the connect- 
cylinder bottom and aligned with one another receive a ing element and is directly connected with the second 
traction element that is connected between the piston component. The force exerted by the piston-cylinder 
and the second component of the device to be actuated. unit of the invention for actuating the first and second 

Because of the special design of the piston-cylinder components is thus exerted essentially concentrically by 
unit of the invention, it is possible to connect it on the 10 the traction element and the connection element which 
one hand by the cylinder housing part with the respec- surrounds it, so that no lever effect exists between the 
tive components of the device to be operated and, on traction element and the connecting element which 
the other hand, to connect the traction element con- possibly might result in tilting or a lateral force effect on 
nected with the piston with the respective component the piston-cylinder unit. Thus, it is possible to achieve a 
of device to be operated, wherein again the piston-cyl- 15 particularly stable construction by making the connect- 
inder unit need not be specially designed for a particular ing element unitary with the cylinder bottom, 
device to be operated and instead can be used with a The piston-cylinder unit may be connected with the 
plurality of different devices. Many of these devices, first and second components by a sheath section of a 
such as brakes and gearshifts, are customarily already Bowden cable, one end of which is fastened to the con- 
designed from the start for actuation by a traction ele- 20 necting element and the other end to the first compo- 
ment, in particular Bowden cable elements, so that it is nent. The traction element extends through the sheath 
only necessary to fix the Bowden traction core wire to section of the Bowden cable and forms the core of the 
the piston, with a simple support of the cylinder housing Bowden cable. The Bowden cable connection permits 
part on the support part for the Bowden cable sheath. the piston-cylinder unit of the invention to be located 
This makes possible the production of the piston-cylin- 25 remote from the first and second components. Thus it is 
der unit of the invention in great numbers so that the possible to house the piston-cylinder unit at a location 
production costs of the units can be significantly re- where on the one hand it least affects the visual appear- 
duced - . ance and, on the other, best serves the functionality of 

In a particularly simple manner, the piston can be the bicycle or the like, 
connected with the second component by a traction 30 Alternatively, the cylinder housing part may be in- 

stalled in an opening in the fastening section of the first 

If the piston bottom has a hole which is aligned with component by means of a connecting element on the 
the hole in the guide element, and if the hole in the first component, the first component resting against a 
piston has a section of an enlarged diameter on the front stop shoulder in the area of the cylinder bottom This 
face of the piston facing away from the cylinder bottom, 35 provides a simple way of directly connecting the hous- 
and an end of the traction element connected with the ing part to the first component, and because of a tensile 
piston has a section of an enlarged diameter which at load of the piston^ylinder unit of the invention, the 
east partially is disposed in the section with the en- housing part is held securely in the receiving opening in 
larged diameter m the piston bottom, the traction cable the fastening section. 

can be connected with the piston in a simple manner, 40 It is, furthermore, possible to provide an external 
wherein the traction cable is freely rotatable in respect thread on the connecting element and an opening with 
to the piston because of the special type of connection, an internal thread on a fastening section of the first 
so that no torsional forces which might hamper the component for providing a screw connection between 
operational capabilities of the piston-cylinder unit can the connecting element and the first component. In this 
build up m the traction cable. 45 way the cylinder housing part can be fixedly connected 

A particularly desirable embodiment of the cylinder with the first component, wherein it is possible, because 
housing part in the guide element can be achieved by of the threaded connection of the first component with 
making the guide element in one piece with a bottom the cylinder housing part, to set the relative position of 
section which constitutes at least a part of the cylinder these two elements with respect to each other by appro- 
bottom. In this case it is advantageous if an opening 50 priate turning of the cylinder housing part in the inter- 
with an internal thread is provided in the cylinder bot- nal thread of the first component and thus to make a 
torn and if an external thread is provided on the bottom simple adjustment of the first and second components in 
section for screwing the bottom section into the housing relation to each other. 

part. The cylinder housing part and the guide element To assure, in the course of draining of the working 
with the cylinder bottom can be produced as separate 55 fluid out of the pressure chamber formed in the cylinder 
parts and assembled in a simple manner. In this way it is housing part, that there is always a remaining volume to 
possible m particular to produce the guide element with which the working fluid can be added during a subse- 
the bottom section and the cylinder housing part of quent actuation so that the pressure effect of the cylin- 
different materials which are, respectively, adapted to der is sufficiently great from the start, it is proposed to 
the particular force effects on the two components. 60 provide on the front face of the piston facing the cylin- 

In order to be able, with an embodiment of the cylin- der bottom and/or on the cylinder bottom an annular 
der housing part and the guide element with the bottom projection surrounding the interior recess in the piston 
section as two separate parts, to dispose them in a de- and axially extending from the front face of the piston 
fined position in respect to each other, it is proposed to Alternatively, the guide section may be designed in 
provide an insertion-limiting stop extending radially 65 such a way that it has a length parallel to the axis of the 
outward on the bottom section. cylinder which is greater than the axial size of the inte- 

To connect the cylinder housing part with the first nor recess in the piston. Because of this, when working 
component, it is also proposed to provide a connecting fluid is drained from the pressure chamber, the piston 
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can only move so far in the direction of the cylinder piston lc is connected with the actuating lever lb by a 

bottom until the guide element hits the piston bottom, piston rod Id, so that by moving the actuating lever lb, 
so that in this case, too, a remaining volume for the the piston lc in the cylinder la is displaced to increase 

subsequent introduction of the working fluid is main- or decrease of the volume of a pressure chamber le. The 

tained. 5 pressure chamber le of the cylinder la is filled with a 

To prevent the escape of working fluid between the working fluid. In the hydraulic actuating device shown 

piston and the cylinder housing part, it is proposed to in FIG. 1, the cylinder la is used as a transmitting cylin- 

provide a groove extending in the circumferential direc- der and delivers working fluid under pressure through a 

tion in an exterior circumferential surface of the piston flexible pressure line 9 to a receiving cylinder 1 when 

for receiving a first sealing element. 10 the actuating lever is moved. 

Furthermore, to prevent the escape of the working The receiving cylinder 1 comprises a cylinder hous- 

fluid between the piston and the guide element and ing part 2 that defines an elongated cylinder chamber 32 

through the respective holes, it is proposed to provide a having an axis 34. The cylinder chamber 32 is closed at 

groove extending in the circumferential direction in an one axial end 36 of the cylinder housing pan 2 by a 

interior circumferential surface of the interior recess in 15 cylinder bottom 38. A piston 20 is disposed for displace- 

the piston and/or in an exterior circumferential surface ment in the axial direction in the cylinder chamber 32. 

of the guide element for receiving a second sealing A pressure chamber 21 is defined between a front face 

element. The seal between the guide element and the 40 of the piston 20, which faces the cylinder bottom 38 

piston assures in this case that the escape of working and the cylinder bottom 38. Working fluid is supplied 

fluid through the holes can be prevented in every axi- 20 to, or removed from, the pressure chamber through a 

ally displaced position of the piston. fluid supply conduit, which is formed by bores 7 and 13 

To prevent the piston from being displaced out of the in a supply housing portion 6 of the cylinder housing 

cylinder housing part and to ensure that the guide sec- part 2. The bore 7 is disposed in the cylinder housing 

tion always remains at least partially in the interior part 2 in such a way that it extends essentially parallel 

recess of the piston, a stroke-limiting stop element for 25 with the axis 34 of the cylinder chamber 32, and a con- 

the piston may be provided in the area of an open end of necting element 8 for connecting the pressure line 9 

the cylinder recess in the cylinder housing part. For with the fluid supply conduits 7, 13 is installed on an end 

example, a groove extending in the circumferential 42 of the cylinder housing part 2 opposite the piston 

direction may be provided for receiving a snap ring in bottom 38. 

an raterior drcumferential surface of the cylinder recess 30 A fluid supply conduit can be provided in a simple 

of the cylinder housing part in the area of the open end way by means of the bores 7 and 13 which are in com- 

of the cylinder recess. The snap ring can. be inserted in muni cation with each other, wherein the bore 13 which 

a simple manner into the interior circumferential surface essentially extends radiaHy of the cylinder chamber 32, 

during the assembly of the piston-cylinder unit of the as can be seen particularly in FIG. 2, is closed at its end 

invention after insertion of the piston into the cylinder 35 remote from the chamber 32 by a plug 44. 

housing part and can subsequently, for example for Bores 7a, 13a, which are similar to the bores 7, 13, are 

maintenance on the piston-cylinder unit, again be re- provided in the housing part 2, the bore 13a being 

moved from the groove so that the piston can be taken closed by a plug 46. The bores 7a, 13a constitute a vent 

out of the cylinder housing part. passage that leads from the pressure chamber 21 to the 

For a better understanding of the invention, reference 40 upper end 42 of the cylinder housing part 2 and is nor- 

may be made to the following description of exemplary nially closed by, for example, a vent screw (not visible 

embodiments, taken in conjunction with the accompa- in the drawing figure). 

nying drawings. A guide element 5 mounted on the cylinder bottom 

DESCRIPTION OF THE DRAWINGS 38 has a guide P otxion 16 that extends parallel to (or 

DtbCKlKl ion Oh DRAWINGS 45 ^adttil with) the cylinder axis 34 into the cylinder 

FIG. 1 is a generally schematic longitudinal cross- chamber 32. An interior recess 27 is provided in the 

sectional view of a first embodiment of a hydraulic piston 20 and is open toward the front face 40 of the 

actuating device in accordance with the invention taken piston opposite the cylinder bottom 38. The interior 

along the line II— n of FIG. 2; recess 27 is closed by a piston bottom 50 at its end facing 

FIG. 2, a cross-sectional view taken through a receiv- 50 away from the cylinder bottom 38. The cross section of 

ing cylinder of the embodiment of FIG. 1 along the line the interior recess 27 corresponds essentially to the 

I— I in FIG. 1; cross section of the guide portion 16 of the guide ele- 

FIG. 3 is an elevational view, with portions broken ment 5, and the guide portion 16 extends at least par- 

away in cross section, of a receiving cylinder in accor- tially into the interior recess 27. 

dance with the invention coupled to a bicycle brake; 55 Holes 24, 52 and 54 that are aligned with each other 

FIG. 4 is and elevational view, with portions broken and are substantially parallel to or coincident with the 

away in cross section, of a receiving cylinder in accor- cylinder axis 34 are provided in the piston bottom 50, in 

dance with the invention coupled to a derail! eur, and the guide element 5 and in the cylinder bottom 38, re- 

FIG. 5 is a longitudinal cross-sectional view corre- spectively. A traction element, for example a traction 

sponding to FIG. 1 of a second embodiment of the 60 cable 25, extends through, the holes 24, 52 and 54. On 

receiving cylinder in accordance with the invention. one end 56, the traction cable 25 has a section 26 of an 

DESCRIPTION OF THE EMBODIMENTS ?TTlJ™ ^^•L^P**^ 

disposed in a corresponding cavity 58 in the front face 

Referring to FIG. 1, an embodiment of the actuating 48 of the piston bottom 50. The traction cable 25 is used 

device 30 comprises an actuating lever 1*, which can be 65 to connect the piston 20 to a device to be actuated, as 

a brake lever, for example, suitably attached in the grip described in detail below. 

area of a bicycle handlebar, and a transmitting cylinder A neck 14 with a hole 4 that is aligned with the hole 

la, in which a piston lc is displaceably disposed. The 54 in the cylinder bottom is provided on the side of the 
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cylinder bottom 38 opposite the cylinder chamber, and 
the traction cable passes through the hole 4. The neck 
14, as described below, provides for the mounting of the 
receiving cylinder on the device to be actuated. 

To prevent the escape of the working fluid from the 5 
pressure chamber 21 between the external circumferen- 
tial surface 60 of the piston 20 and the internal circum- 
ferential surface 3 of the cylinder chamber 32, a circum- 
ferential groove 62 is provided in the external circum- 
ferential surface 60 of the piston 20, in which a sealing 10 
element, for example an elastic seal ring 22, is disposed. 
The seal ring 22 assures a tight closure between the 
external circumferential surface 60 of the piston 20 and 
the internal circumferential surface 3 of the cylinder 
chamber 32. 15 

Furthermore, to prevent escape of the working fluid 
from between the internal circumferential surface 64 of 
the piston recess 27 and the external circumferential 
surface 66 of the guide portion 16 of the guide element 
5 and through the holes 52, 54 and 4, a circumferential 20 
groove 68 is provided in the external circumferential 
surface 66 of the guide element 5 near the end 69, in 
which a sealing element, for example an elastic seal ring 
23, is disposed. 

When the actuating lever lb of the transmitting cylin- 
der is moved to displace the piston lc along the cylinder 
la in a direction to provide fluid delivery from the 
transmitting cylinder la, working fluid flows through 
the pressure line 9 and the fluid supply conduits 7, 13 3Q 
into the pressure chamber 21 in the receiving cylinder 1. 
The flow of pressurized working fluid into the chamber 
21 displaces the piston 20 in a direction toward the end 
42 of the cylinder housing part 2, which produces a 
simultaneous displacement of the traction cable 25. 35 
Thus, the traction cable 25 moves in relation to the neck 
14, and this relative movement is used in a manner de- 
scribed below for the actuation of two components of 
the device to be actuated, which move relatively to one 
another. ^ 

The seal ring 23 on the guide element 5 assures a tight 
seal of the pressure chamber in respect to the holes 52, 
54 and 4 in every axial position of the piston 20 in the 
cylinder chamber 32. To this end, it is necessary that the 
length of the guide portion 16 of the guide element 5 45 
extending into the interior recess 27 be greater than the 
maximum stroke of the piston 20 in the cylinder cham- 
ber 32 and that the seal ring 23 be disposed as close as 
possible to the end 68 of the guide portion 16 which is 
remote from the piston bottom 38. When the actuating 50 
lever lb is released, the piston is returned in the direc- 
tion of the cylinder bottom 38, for example by the en- 
ergy stored in a spring, not shown, of the device actu- 
ated by the receiving cylinder. 

An annular projection 72 on the front face 40 of the 55 
piston 20 surrounding the interior recess 27 in the piston 
20 prevents the front face 40 from resting with its entire 
surface on the cylinder bottom 38. In this way the fluid 
introduced into the pressure chamber 21 is evenly dis- 
tributed over the entire surface of the front face 40 of 60 
the piston 20 in the course of a subsequent actuation by 
the actuating lever 16, and provides a uniform force of 
the face 40 from the start of the introduction of the 
working fluid into the pressure chamber 21. 

As can further be seen in FIG. 1, the guide element 5 65 
has an end section 5a which is received in a correspond- 
ing recess in the cylinder bottom and is fixed in this 
recess, for example by gluing, soldering or the like. 



The end of the cylinder chamber 32 opposite from the 
bottom 36 is closed by a cover 10 in the area of the end 
42 of the cylinder housing part 2. The cover 2 prevents 
dirt and dust from entering the interior of the cylinder 
chamber 32 and thereby from hampering the free move- 
ment of the piston 20 in the cylinder chamber 32. A vent 
opening 11 is provided in the cover 10, through which 
air can flow in and out of the chamber during move- 
ments of the piston 20. In this way, pressure changes in 
the section of the chamber 32 between the piston 20 and 
the cover 10 during movements of the piston 20, which 
would affect the functional capability of the receiving 
cylinder 1, are prevented. 

Examples of the use of the receiving cylinder of the 
invention are illustrated in FIGS. 3 and 4, respectively. 
In FIG. 3, the receiving cylinder 1 is employed with a 
caliper-type rim brake 73 of a bicycle. Such rim brakes 
are per se well known to those skilled in the art and a 
detailed description need not be provided here. A first 
brake lever arm A of the rim brake 73 has a fastening 
section 74 in the form, for example, of a mounting hole 
76. The neck 14 of the receiving cylinder 1 is received 
in the hole 76 and rests with a shoulder 15 engaged 
against the fastening section 74 of the brake lever arm 
A. The position of the receiving cylinder 1 relative to 
the brake lever arm 1 can be set, for example, by shims 
(not shown) between the shoulder 15 and the fastening 
section 74 of the arm A. 

A second brake lever arm B has a second fastening 
section 78, to which the traction cable 25 is secured, for 
example, by a clamping screw 80. Upon actuation of the 
actuating lever lb and the movement of the piston 20 
away from the cylinder bottom 38 connected therewith, 
the two fastening sections 74, 78 of the brake lever arms 
A, B are moved toward each other, based on the rela- 
tive movement between the neck 14 and the traction 
cable 25, because of which the brake lever arms A, B 
are pivoted around a pivot axis 82 and the brake shoes 
84 are brought in contact with a rim, not shown. The 
frictional force generated between the rim and the 
brake shoes 84 results in braking. 

It is possible by a suitable selection of the ratio of the 
interior cross-sectional area of the delivery cylinder la 
to the area of the annular piston face 40 of the piston 20 
of the delivery cylinder, which is equal to the cross-sec- 
tional area of the cylinder 32 minus the cross-sectional 
area of the interior recess 27 of the piston 20, to increase 
the force introduced into the cylinder la through the 
actuating lever lb. To this end, the annular piston face 
area is made larger than the cross-sectional surface of 
the piston lc in the cylinder la. Although, when the 
actuating lever lb is operated, the stroke of the piston 20 
will be less than the stroke of the piston lc, caliper-type 
rim brakes of this type do not require a large stroke or 
a large pivot movement of the brake lever arms A and 
B. 

In FIG. 4, the receiving cylinder of the invention is 
shown with a chain thrower 86 of a derailleur of a bicy- 
cle. Chain throwers of this type are known from the 
prior art, and a detailed description here is not neces- 
sary and not provided. The chain thrower 86 has two 
components A, B, which are to be moved in relation to 
each other, the component A having a first fastening 
section 88 into which the neck 14 of the receiving cylin- 
der 1 can, for example, be inserted in a manner analo- 
gous to FIG. 3. A clamping screw 90 is again provided 
on the second component B, by means of which the 
traction cable 25 is fastened to the component B. 
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When the actuating lever 16 (FIG. 1) is moved, the 
components A and B are moved toward each other 
because of the relative movement between the neck 14 
of the receiving cylinder 1 and the traction cable 25. By 
means of the coupling mechanism, known per se, of 5 
such chain throwers, a chain guide section 92 is then 
laterally pivoted, i.e. orthogonally to the plane of the 
paper in FIG. 4, which results in switching between 
different steps of sprockets. 

With such chain throwers, in particular with sprock- 10 
ets of, for example, seven or eight sprocket wheels on 
one rear wheel hub, a large lateral travel of the chain 
guide section 92 is required This can be achieved in a 
manner analogous to FIG. 3 in that the annular piston 
face area 40 in the receiving cylinder piston 20 is made 15 
smaller than the cross-sectional surface of the piston lc 
in the transmitting cylinder la. Although in such a case 
the actuating force of the receiving cylinder 1 is re- 
duced in relation to the force introduced into the receiv- 
ing cylinder, the chain throwers 86 for derailleurs do 20 
not require a large force for operation. 

Instead of inserting the neck 14 of the receiving cylin- 
der 1 into the fastening sections 74, 88 of the rim brake 
73 or the chain thrower 86, it is also possible to provide 
an exterior thread 94 (FIG. 1) on the neck 14 and to 25 
provide an interior thread in the respective openings in 
the fastening sections 74 or 88 for screwing the neck 14 
into the respective fastening section. Thus it is possible 
to attach the receiving cylinder 1 on the fastening sec- 
tion so that it is adjustable in its position relative to the 30 
respective lever arm and can be secured against unin- 
tentional loosening from the respective fastening sec- 
tion by a lock nut, for example. In this way, it is possible 
to fix the position of the receiving cylinder in relation to 
the respective component, by means of which it is also 35 
possible to adjust the position in relation to each other 
of the two components to be actuated. 

A second embodiment of the receiving cylinder is 
illustrated in FIG. 5. The components of FIG. 5 which 
correspond to the components in FIG. 1 have been 40 
designated by the same reference numerals, increased 
by 100. In the embodiment of FIG. 5, only the guide 
part 105 and the neck 114 differ from FIG. 1. The re- 
maining structure of the receiving cylinder 101 essen- 
tially corresponds to the construction of the receiving 45 
cylinder 1, so that regarding its construction reference 
is made to the above description in connection with 
FIGS. 1 and 2. 

As can be seen in FIG. 5, a hole 139 is provided in the 
cylinder bottom 138, which has a somewhat larger cross 50 
section than the hole 54 of the cylinder bottom 38 of 
FIG. 1. An internal thread 133' is provided on the wall 
of the hole 139. The guide element 105 has a section 135 
with an external thread 133 that is screwed into the hole 
139; the section 135 thus forms a part of the cylinder 55 
bottom 138. 

An annular, outwardly extending flange portion 131 
on the guide element 105 engages a stop surface 115 
when the guide element 105 is screwed into the hole 
139. Such engagement ensures the accuracy of assembly 60 
of the receiving cylinder 101 and makes the assembly 
easier. 

The guide element 105 is unitary with the neck 114, 
which has a section 192 extending to the outside of the 
cylinder chamber 132 through an opening 139. The 65 
receiving cylinder 101 can be attached to the respective 
component to be actuated by means of the neck 114, as 
described above and shown in FIGS. 3 and 4. The neck 



114 of FIG. 5 has an external thread 194 that permits it 
to be screwed into a connecting opening of a fastening 
section with an interior thread, for example. By provid- 
ing a lock nut, not shown in the drawing figures, it is 
possible to fix the entire receiving cylinder 101 in a 
selected position relative to the fastening section by 
rotating the neck 114 in the receiving opening (not 
shown) of the component, and it can be fixed in any 
desired position by the lock nut In this way an adjust- 
ment of the positions of the components which are to be 
moved towards each other becomes possible. 

As can be seen in FIG. 5, the seal ring 123 is disposed 
in a circumferential groove 196 in the internal surface 
164 of the interior recess 127 in the piston i20. In this 
way the seal rings 122, 123 are both provided on the 
piston 120. Furthermore, a circumferential groove 198, 
in which a snap ring 199 is disposed, is provided in the 
area of the end 142 of the cylinder housing part 102 in 
the interior circumferential surface 103 of the interior 
chamber 132. The snap ring 199 forms a stroke-limiting 
stop for the piston 120, so that the piston cannot be 
displaced so far that it is dislodged from the guide ele- 
ment 105. 

As can further be seen in FIG. 5, no annular projec- 
tion corresponding to the annular projection 72 in FIG. 
1 is provided on the front face 140 of the piston 120. In 
the lowest piston position of the embodiment illustrated 
in FIG. 5 there is a remaining volume of the pressure 
chamber 121 formed between the cylinder bottom 138 
and the piston 120, because the length of the guide 
section 116 extending into the cylinder chamber 132 is 
greater than the length of the interior recess 127 in the 
piston 120. In this piston position, the piston bottom 150 
rests against the guide section 116, because of which the 
further movement of the piston 120 in the direction 
toward the cylinder bottom 138 is blocked 

The embodiment of FIG. 5 has the advantage that the 
guide element 105 with the bottom section 135 and the 
neck 114 can be manufactured as a separate part and 
that it is therefore possible to use a different material for 
the guide element 105 than for the cylinder housing part 
102. Exterior forces act on the neck 114, so that it is 
advantageous to make it of a harder material than the 
cylinder housing part 102. For example, the guide ele- 
ment 105 with the bottom section 135 and the neck 114 
can be manufactured of steel, and the cylinder housing 
part of a light metal such as aluminum. The total weight 
of the receiving cylinder of the invention is relatively 
low, while it is sufficiently strong. 

Because of the provision of the seal ring 123 on the 
piston 120, no steps for providing such a sealing ring on 
the guide element 105 need to be taken, so that the 
manufacture of the guide element 105 consisting of a 
harder metal can be simplified. 

The hydraulic actuation devices in accordance with 
the invention allow the employment of one and the 
same actuation device in different devices to be actu- 
ated. Such devices to be actuated comprise, for exam- 
ple, gearshifts or brakes of bicycles. The receiving cyl- 
inder of the hydraulic .actuating device of the invention 
can be attached in a simple manner to the respective 
devices to be actuated, and the type of attachment es- 
sentially corresponds to the attachment of a Bowden 
cable sheath which had been used up to now. In this 
way the employment of the actuating device of the 
invention is also possible with brakes or gearshifts al- 
ready installed on a bicycle, for example. This is addi- 
tionally aided by the respective disposition of the pres- 
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sure line and the neck or traction cable in the axial fastening portions in order to reduce the distance be- 

direction of the receiving cylinder in the area of the tween the first and second portions upon actuation of 

receiving cylinder. If necessary, the pressure line can be the actuating lever. 

fixed on the frame of the two-wheeled vehicle by means 2. The hydraulic actuating device in accordance with 
of the fastening element provided for the Bowden cable. 5 claim 1, wherein the piston is directly connected with 

However, it is also possible to guide the pressure line the second component by a traction cable, 

away from the cylinder housing part at an angle in 3. The hydraulic actuating device in accordance with 

respect to the traction cable which is different from claim 2, wherein the traction cable has a nipple on one 

1 80*. end engaging the piston, and wherein another end of the 
The receiving cylinder 1 or 101, illustrated in FIGS. 10 traction cable extends from the receiving cylinder for a 

1 to 5 and described in detail above, can also easily be connection with the second component of the device to 

used as a transmitting cylinder in an actuating device, in be actuated. 

particular in place of the transmitting cylinder la of 4. A piston-cylinder unit for a pressure fluid actuating 
FIG. 1. To do this it is only necessary to connect the device of two- wheeled vehicles for delivering a fluid 
corresponding actuating handle with the piston 20 or 15 under pressure by means of a relative movement be- 
120 via the traction cable, along with a corresponding tween two manually operated components, or for re- 
hinging of the actuating handle on the handlebar in such ceiving a fluid and the mechanical operation of two 
a way that the traction cable is stressed by tension when components which are to be moved relative to one 
the handle is actuated. another, comprising a cylinder housing part with a 
Since one and the same receiving cylinder can be 20 cylinder chamber having an axis, the cylinder chamber 
used for a plurality of applications, the costs for manu- being closed on one of its axial ends by a cylinder bot- 
facturing the actuation device in accordance with the torn, a piston axially displaceable in the cylinder cham- 
invention can be significantly reduced because of mass ber, a pressure chamber formed between a front face of 
production. Different delivery cylinders, having areas the piston facing the cylinder bottom and the cylinder 
that provide the desired stroke ratio for different appli- 25 bottom, and a hydraulic pressure line communicating 
cations of the same delivery cylinder, can be used for with the pressure chamber for the supply of working 
different applications. fluid into the pressure chamber and for the removal of 
Based on the selection of the effective cross-sectional the working fluid from the pressure chamber, wherein 
surfaces of the pistons of the delivery cylinder and the the cylinder housing part is connected with a first one of 
receiving cylinder, the hydraulic actuation device can 30 the two components and the piston is connected with a 
easily be adapted in a simple manner to different re- second one of the two components, wherein the piston 
quirements which, for example, can include a large has an interior recess parallel to the cylinder axis and 
force of the receiving cylinder with a short stroke or a open toward the cylinder bottom which is closed by a 
relatively small force of the receiving cylinder with a piston bottom of the piston at an end of the interior 
long stroke. 35 recess facing away from the cylinder bottom, a guide 
Use of the actuation device of the invention makes it element which is parallel to the cylinder axis and has a 
possible, moreover, to replace the Bowden cable trans- guide section projecting beyond the cylinder bottom 
missions, which have been customary on bicycles up to and extending into the interior recess and disposed on 
now, to a large extent with the pressure lines of the the cylinder bottom, the dimension of the guide section 
actuating device, thus removing the frictional force 40 parallel to the cylinder axis being greater than a maxi- 
losses of the Bowden cable device which occur, partic- mum stroke of the piston in the cylinder chamber, a 
ularly with a multitude of turns. With a clearly reduced guide element hole extending through the guide ele- 
actuating force, the devices operated by means of the ment and a cylinder bottom hole extending through the 
actuating devices in accordance with the invention cylinder bottom, the guide element hole and cylinder 
therefore.exhibit a considerably improved or strength- 45 bottom hole being in alignment with one another and 
ened effect (for example braking effect) with great de- receiving a traction element that is connected between 
pendability, even after prolonged use. the piston and the second component. 
We claim: 5. The piston-cylinder unit in accordance with claim 
1. A hydraulic actuating device for brakes and gear- 4, wherein the traction element is a traction cable, 
shifts on bicycles, comprising an actuating lever, a 50 6. The piston-cylinder unit in accordance with claim 
transmitting cylinder coupled to the actuating lever, a 4, wherein the piston bottom hole has a section of an 
receiving cylinder for converting the displacement of enlarged diameter on a front face of the piston facing 
the transmitting cylinder by the actuation of the actual- away from the cylinder bottom and an end of the trac- 
ing lever into displacement of the receiving cylinder in tion element connected with the piston has a section of 
accordance with the ratio of the areas of the transmit- 55 an enlarged diameter which at least partially is disposed 
ting cylinder and the receiving cylinder, and a flexible in the section with the enlarged diameter of the piston 
pressure line communicating the transmitting cylinder bottom hole. 

and the receiving cylinder, wherein the receiving cylin- 7. The piston-cylinder unit in accordance with claim 

der includes a cylinder housing part and a piston; the 4, wherein the guide element is unitary with a bottom 

cylinder housing part being directly connected with a 60 section which constitutes at least a part of the cylinder 

first fastening section of a first component of a device to bottom. 

be actuated by a connecting extension and being station- 8. The piston-cylinder unit in accordance with claim 
ary with respect to the first component upon actuation 7, wherein an opening with an internal thread is pro- 
of the actuating lever, and the piston being mechani- vided in the cylinder housing part and an external 
cally connected by a traction element with a second 65 thread is provided on the bottom section for screwing 
fastening section of a second component of the device the bottom section into the cylinder housing part, 
which is movable in relation to the first component for 9. The piston-cylinder unit in accordance with claim 
generating a pulling force between the first and second 8, wherein a stop flange extending radially outward is 
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provided on the bottom section for engagement with component for providing a screw connection between 

the cylinder housing part the connecting element and the first component. 

10. The piston-cylinder unit in accordance with claim 16. The hydraulic actuating device in accordance 
4, wherein a connecting element for connecting the with claim 4, wherein an annular projection on the 
cylinder housing part with the first component is pro- 5 piston surrounds the interior recess in the piston and 
vided on the outside of the cylinder bottom. axiafly extends from the front face of the piston toward 

11. The hydraulic actuating device in accordance cylinder bottom. 

with claim 10, wherein the connecting element has a 17 - The hydraulic actuating device in accordance 

neck extending in the direction of the cylinder axis and claim 4 » wherein the axial length of the guide sec- 

a connecting element hole which is aligned with the 10 tion » greater than the axial length of the interior recess 

cylinder bottom hole, and the traction element passes " ^ P^ton. 

through the connecting element hole and is directly 18 - ^ hydraulic actuating device in accordance 

connected with the second component WIth cIa im 4, wherein a groove extending in the circum- 

12. The hydraulic actuating device in accordance ferential Section is provided in an exterior circumfer- 
with claim 10, wherein the connecting element is uni- 15 * m surface of the P* ton for receiving a first sealing 
tary with the bottom section. ,^-1 t J t . J . . 

13. The hydraulic actuating device in accordance ??' ™e Jiydwuhc actuating device in accordance 
with claim 10, wherein a sheath section of a Bowden ™ ^ A > wherem a groove extendmg in the circum- 

cable is fastened at one end to the connecting element „ ^Tr T °S ? P r ™ d ** at one of 30 ""f 

j „, - , . , ^ j. ^ 20 nor circumferential surface of the interior recess in the 

and at another end to the first component* and the trac- ■ _ , „ ■ ~ . , - , , 

*- i * , # . , , v , 4 . , piston and an extenor circumferential surface of the 

tion element extends through the sheath section of the „ - , „ , . . _ - , 

„. , , j- LT1J . . guide element, and a second sealing element is received 

Bowden cable and forms a core of the Bowden cable. m ^ ErooV e 

14. The hydraulic actuating device in accordance ^ ^ hydraulic Anting device in accordance 
with claim 10, wherein the cylinder housing part is 25 ^ claim 4j whe rein a stroke-limiting element is pro- 
received m an opening on a first fastening section of the ^ded for ^ piston in ^ m of ^ open end of the 
first component by means of the connecting element on cylinder chamber in the cylinder housing part. 

the first component, and the first component rests 21. The hydraulic actuating device in accordance 

against a stop surface in the region of the cylinder bot- with claim 20, wherein a groove extending in the cir- 

tom - 30 cumferential direction for receiving a snap ring is prp- 

15. The hydraulic actuating device in accordance vided on an internal circumferential surface of the cyl- 
with claim 10, wherein an external thread is provided inder chamber of the cylinder housing part in the area 
on the connecting element and an opening with an inter- of the open end of the cylinder chamber. 

nal thread is provided on a fastening section of the first * * * * * 
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[57] ABSTRACT 

A bicycle brake system with at least one master cylinder 
that is connected to a hand lever, and at Least one wheel 
cylinder that is connected thereto by a hydraulic brake 
line is to be improved in that a hollow body (38) that is 
of elastic material and closed at one end is installed in a 
master cylinder (12); in that interior space (39) accom- 
modates a pushrod (44) that is adjacent to the hand 
lever (13) and its closed face end (37) rests against a 
piston (34) that is supported against the accumulator 
within the reducible pressure chamber (30) of the mas- 
ter cylinder. 

14 Claims, 5 Drawing Sheets 
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1 1 

is part of a floating pair of brake pads between which 

BICYCLE BRAKE the brake disk passes. The wheel cylinder is attached to 

an arm-like holder and this is connected rigidly to an 

BACKGROUND OF THE INVENTION axle pin. 

The present invention relates to a bicycle brake sys- 3 In addition, it is within the scope of the present inven- 

tem with at least one master cylinder that is connected tion that a coupling be provided between the wheel 

to a hand lever, and at least one wheel cylinder that is DUD tne brake disk, this preventing lockup during 

connected thereto by a hydraulic brake line, said brake *e braking process. 

line opening out at both endsmto a space of variable BRIEF DESCRIPTION OF THE DRAWINGS 

volume, it being possible to reduce the volume of the 1U 

space within the master cylinder by means of an organ Further advantages, features, and details of the pres- 

. operated by a hand lever against an accumulator. ent invention are set out in the following description of 

A bicycle brake of this kind is known from Swiss a preferred embodiment that is described below in 

Patent 581 556; this has two opposing wheel cylinders greater detail on the basis of the drawings appended 

that act on both sides of the wheel. The brake pads are 13 hereto. These drawings show the following: 

operated by the pressure of the fluid in the pressurized- FIG. 1: A side, view of a bicycle with the bicycle 

fluid system against the return force of a spring or the brake; 

like, the pressurized-Quid system being activated against FIG. 2: Enlarged view of the master cylinder and the 

the master cylinder. thimble insert of the bicycle brake in partial longitudinal 

In view of this prior art, it is the aim of the present 20 cross-section; 

invention to improve a bicycle brake system of this kind FIG. 3: An arrangement of the wheel cylinders of the 

and ensure total freedom from leaks. In addition, the bicycle, partly sectioned; - 

brake system is to be of simple construction and require jqQ ' 4. ^ ^ e yj ew 0 f pj G 3. 

only a few component parts. ^ s ; ^ wheei cylinder, of FIG. 3 in enlarged 

SUMMARY OF THE INVENTION longitudinal cross-section; 

a x- *! ' • . " . FIG. 6: A plan view of another embodiment of two 

According to thepresent invention, in order to solve wheel on a vchic!e ^ 

this task, a hollow body of elastic material, closed at one thq 7. A -j. ■ f pj G 7 

end, a so secured m its open area, within the master nG ; 8; a detail of an embodiment of the arrange- 

cylinder, that its internal space accommodates a push- 30 vX^lT i u 6 . 

rod that abuts against the hand lever, and its closed face Ef? ° f wheel Cylmders of the ***** M m 

end lies against a piston that is supported by the accu- a * 11 t? * • r *u . _ , 

mulator. The interior space of the wheel cylinder is ™* Front views of other embodiments of 

fitted with a preferably like-shaped elastic hollow body, a ~^ rf j5j^* I S k€; - J . 

and the brake line opens out into the interior space 35 • ™S. 10 and 12: ParttaUy sectioned side views of 

within said hollow body; thus the interior space is acted 9 u » respectively. 

upon by the fluid, and as the pressure of said fluid in- A blc y dc brake 11 for a shown in FIG. 1 . 

creases it forces the brake pads against the opposite consists of a master cylinder 12 with a hand lever 13, a 

surface on the wheel with its closed face end. brake linc rmis from the master cylinder 12, and a 

Here, it has been made possible that with a single 40 P** of whecl cylinders 17 on both sides of a wheel, 

element, the problem of fluid, sealing in a hydraulic indicated only in a simplified form, at 19, in a bicycle 

bicycle brake has been solved in an extremely simple which, for reasons of simplicity, is not shown in greater 

manner. In the master cylinder, the interior space of the detail. 

hollow body is not a part of the fluid system, but is a The wheel cylinders 17 are attached to a part of the 

receiving organ for the pushrod that can be moved 45 *° rks 9 or the ^ at 21 - bv means of a caliper-like 

axially by the hand lever. Within the master cylinder, holder 20, and are connected by curved sections 15 of 

the brake fluid flows within the master cylinder, outside brake line and a T-piece 16 to the brake line 14. The 

the hollow body, into a cylinder space that contains the master cylinder is mounted through a mounting clamp 

spring for returning the elastic hollow body into the 23 and a cylinder housing adapter 24 on the handlebars 

starting position. 50 at the point numbered 26. 

In the wheel cylinder, the interior space of the hollow The master cylinder 12 has a cylindrical pressure 

body, which is in the form of a cap, is once again part of chamber 30; within this chamber a coil spring 32 rests at 

the fluid system and the return spring lies outside the one end against a rear wall 29 of the chamber; at its 

fluid system and preferably encloses a mounting shaft other end, said spring 32 touches a disk piston 34. An 

for the brake pads. 55 annular groove 35 in the piston 34 accommodates an 

Additional features of the present invention are set O-ring 36; at its end that is remote from the coil spring 

out herein. 32, the piston fits snugly against a plastic thimble 38 that 

Thanks to this system, it is now possible to effect is of elastic material. This thimble insert 38 is secured by 

precise braking processes without failures. The brake a flange-like radial collar 40, between an annular shoul- 

system according to the present invention is cost effec- 60 der 27 of the cylinder housing 25 and a clamping ring 

tive, easy to maintain, and can be retrofitted to any kind 28. 

of bicycle, whether fitted with an auxiliary engine or Within the interior space 39 of the elastic plastic 

not. thimble 38 there is a pushrod 44; a cam 46 that is an 

Of independent inventive significance is the configu- integral part of the hand lever 13, which is mounted on 

. ration of a disk brake wherein the hollow body of a 65 mounting mwtiw 47 so as to be able to pivot, abuts 

wheel cylinder is associated with a brake pad of a disk against the face end 45 of this pushrod 44. When the 

brake, said brake pad acting at right angles to the plane hand lever 13 is operated, the pushrod 44 and with it the 

of the disk, close to the edge of said disk. The brake pad disk piston 34 and the . brake fluid Q in the pressure 
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chamber 30 is moved into the brake line 14 without any brake pads 78, 78„ are drawn together in the manner of 
leakage because of the plastic thimble 38. As is shown in a caliper and thus restrain the brake disk 74. The hous- 
FIG. 5, the wheel cylinder 17 within the housing 18 is ing 18a is secured by means of a holding arm 71, and a 
also fitted with a plastic thimble 38a, and the radial bolt mounting 75. 

collar 40a of this thimble lies against an annular shoul- 5 In the embodiment shown in FIGS. 11 and 12 the 
der 27a of the housing 18, where it is held in position by holding arm 71a is shown without a bolt mounting and 
means of a screw nipple 50. This nipple connects the accommodates the housing 18 0 in a frame 84 at a dis- 
sealed inner chamber 39a of the plastic thimble 38a to a tance i of 65 mm from the shaft A. This holding arm 71a 

C °« 2° r 31 f ° r ^ 15 ' m a °" advantage of being easily adjustable, 

gled clruhng 51,52 10 m addition is also foreseen that there be a sHding 

It can be seen that here, fce brake fluid Q presses the ^tcn ^ brake ^ 74 ^ hub 72 * 

disk piston 34 6 agamst a hoUow piston rod 54 when the preve nt the system from locking up. 
master cylinder 12 is operated. This piston rod is config- What is claimed is: 

ured with an inside conical surface and an annular i a u; i_ ' . . , 

shoulder 56 as a receiving sleeve for a slotted conical 15 J* L^!.^ Tf'V? ° C °"* n S at Ieas | 
pin 58 with a radial shoulder-like projecting clamp end ™ J^S??? , ^ ^"f** 1 t0 
59. The conical pin 58 is the inserted portion of a brake J^lVZ T H ? K^f * 

shoe 60 which, because of the barbed-Uke pairing of the -° a hydraulic brake line connect- 

clamps 56/59, is instaUed so as to be replaceable^ m f g ^jheel cylinder to said master cylinder, a space 

The bridge-like brake shoe 60 shown in FIG. 6 is 20 ° ^ !? Bne °P CnmS ° Ut 6001 ^ CndS of Said 
overlapped on both sides by side pieces 61 of the hous- °™ *"« "^enl the master cylinder and the wheel 
ing 18, and is provided with a braking surface 62 that is Cy , er : «sp«ti v «yi * piston and spring means sup- 
inclined relative to the longitudinal axis M of the cylin- 90 , operatively associated with the variable 
der. volume space of the master cylinder, with said piston in 

In FIG. 6, two brake shoes 60 axe located opposite 25 sU ^ ng engagement with the master cylinder, wherein 
each other with their braking surfaces 62 separated by piston * configure** as a disk piston with an annular 

an average distance b; they are secured in cylindrical groove for an O-ring; an O-ring in said annular groove 
holders 64 by a threaded sleeve 66 such that the interval m slidiD 8 engagement with said master cylinder; a push 
between them can be altered. In this embodiment, a rod °P crated b / said hand lever; an elastic plastic tbim- 
cross-arm 65 of the cylinder holder 64 ends at one side 30 blehavin g interior space and secured in the master 
surface of the fork 9, shown here in cross section, to cylinder and closed at one end by a closed face, wherein 
which the cylinder holder 64 is secured at 68. tbe mte nor space accommodates said push rod and 

This configuration makes it possible to pivot the cyl- wherein said closed face abuts said piston and wherein 
inder holder 64 through an angle w of approximately said piston and push rod are on opposite sides of said 
60' and then resecure it, which makes it much simpler to 35 closed whereby said hand lever, push rod, thimble, 
adjust the wheel cylinder 17. piston and spring means cooperate to reduce the vol- 

Because of the design shown in FIG. 8 the wheel ume of the variable volume space of the master cylin- 
cylinders 17 on the wheel 19 can be adjusted, without dcr I m elastic plastic thimble secured to the space of 
any problem, by at least 50 mm and by a maximum of 70 variable volume of the wheel cylinder, said wheel cylin- 
mm (dimensions e, ei). Each is mounted in an eccentric 40 der t&niole having an interior space connected to the 
disk 82 that is installed so as to be rotatably adjustable in brake line and closed at one end by a closed face, brake 
bearings 80 on the holder 20; the position of this eccen- P ads operatively associated with said closed face, 
trie disk can be fixed by operating a lock 81. whereby the closed face applies a braking force on the 

As has been discussed, the whole of the brake system brake pads, 
described above is leak-free since the brake fluid even in 45 2 - A bicycle brake as defined in claim 1 wherein the 
the wheel cylinders cannot escape. It fills the interior thimbles of the master cylinder and the wheel cylinder 
space 39a of the plastic thimble 38a, the face surface 37a arc formed as hollow cylinders with a radial collar at 
of which is forced in the direction x by the brake fluid toe open end of the cylinders. 

Q. When this occurs, as is shown in FIG. 5, the disk 3. A bicycle brake as defined in claim 1 including a 
piston 34a moves to the left and forces the brake shoe 60 50 cylinder housing of the master cylinder, wherein the 
out. When the pressure of the brake fluid drops, the thimble of the master cylinder is secured with its radial 
brake shoe 60 is then retracted by the coil spring 32a in collar between an annular shoulder of the cylinder 
the same manner as the disk piston 34 of the bicycle housing on the one side and a clampina rin« on the 
brake 11 in FIG. 2. other. 
The leak-free system that has been described can. of 55 4. A bicycle brake as denned in claim 3 wherein said 
^ for a brake ^ 70 arnm g ed 35 shown in spring means is a coil spring and wherein said coil 
FIGS. 9 and 10 on the hub 72 of a wheel axle 73. The spring extends between the piston and said shoulder-like 
brake disk 74 passes through a gap 76 between the part of the cylinder housing. 

above described movable brake pad 78 and a coaxially 5. A bicycle brake as defined in claim 1 including a 
opposite fixed brake pad 78 fl . The movable brake pad 78 60 cylinder housing of the wheel cylinder, wherein the 
is in this instance connected to an axial pin 77 of the disk thimble of the wheel cylinder is secured with its radial 
piston 34rf that protrudes from the housing 18 fl . The collar between an annular shoulder of the cylinder 
latter encloses a plastic thimble 386 in the manner al- housing on the one side and a screw nipple on the other, 
ready described, and this thimble 386 is held in position 6. A bicycle brake as defined in claim 1 including a 
byascrew 50„ to which the brake line 14, 15 is con- 65 hollow piston rod and coil spring means supported 
nC SSr*. ■ - - j . . thereby operatively associated with the variable volume 

tJESfS"^ if * \ s °- caUed floatm g ***** SP 3 " of the wheel cylinder, wherein the coil spring 
Drake 78, 78 fl ; during the braking process the coaxial means of the wheel cylinder surrounds said hollow 
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piston rod, said hollow piston rod having an inside 
conical surface receiving a conical pin of the brake pad. 

7. A bicycle brake as defined in claim 1 including a 
bicycle frame wherein the wheel cylinder is axially 
adjustable in a cylinder holder that is radial thereto, 
wherein the cylinder holder is pivotally connected to 
the bicycle frame. 

8. A bicycle brake as defined in claim 7 wherein the 
angle of pivot (w) is approximately 60* in an approxi- 
mately vertical plane. 

9. A bicycle brake as defined in claim 1 wherein the 
wheel cylinder is supported in a rotatable eccentric disk 



10 



shaped holder and extends approximately parallel to the 
adjacent wheel. 

11. A bicycle brake as defined in claim 1 wherein the 
thimble of the wheel cylinder is associated with a brake 
pad of a disk brake, said brake pad acting at right angles 
to the plane of the disk close to the edge of said disk. 

12. A bicycle brake as defined in claim 11 wherein the 
brake pad is part of a floating pair of brake pads be- 
tween which the brake disk passes. 

13. A bicycle brake as defined in claim 11 wherein the 
wheel cylinder is attached to an arm-like bolder and this 
is connected rigidly to an axle pin. 

14. A bicycle brake as defined in claim 11 including a 
wheel hub, wherein between the wheel hub and the 



and its axis is parallel to the axis of said disk. 

10. A bicycle brake as defined in claim 9 wherein the 15 brake disk there is a slip coupling, 
eccentric disk is supported so as to be fuable in a U- * * * * * 
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[57] ABSTRACT 

A hydraulic driving system for motorcycle gear shift 
includes a primary cylinder combination, a secondary 
cylinder and a set of delivery conduits for handling 
hydraulic fluid connected therebetween, in which two 
primary cylinders with different diameters are oppo- 
sitely formed in a hollow portion of a motorcycle nan* 
die and the two primary cylinders are respectively flu- 
idically communicated with the secondary cylinder to 
reciprocatively and linearly move a gear rack and to 
drive the shaft of the gear shift by rotating a twist bar, 
formed on the handle, having an inclined-plane tongue 
alternatively actuating the two primary cylinders in the 
handle. 

2 Claims, 4 Drawing Figures 
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■ a piston 51a therein and filled with hydraulic fluid. An 

EXTERNAL HYDRAULIC DRIVING SYSTEM FOR oil ring 51c is provided in the primary cylinder to pre- 

MOTORCYCLE BRAKE, CLUTCH AND GEAR vent oil leakage. Cylinder 51 is then connected, by a 

SHIFT connector Sib, a coupling Sir and a first delivery con- 

5 duit S3, to an upper connector 6a positioned on the top 

BACKGROUND OF THE INVENTION portion of the secondary cylinder 6 as FIG. 1 shows. 

Conventional motorcycles utilize a wire rope jack- The secondary cylinder 6 is then connected, by a lower 

eted into a plastic hose to drive the brake, clutch or gear connector 6b formed on the lower portion of cylinder 6, 

shift, which, however, will be easily broken after long to a second delivery conduit 54, another coupling 52c 

time service to lose its original functions and may possi- 10 and another connector 526, to primary cylinder 52 hav- 

bly cause traffic accidents. The wire ropes shuttled ing a larger diameter. Naturally, another oil ring is 

within the plastic hose during their operation may cause provided to prevent oil leakage from the secondary 

friction loss as the wire abrades by the hose especially in cylinder. A twist bar Se is rotatively provided within 

the bending hose portions to thereby require greater handle H. An inclined-plane tongue 5/ is extended from 

force for operating the brake, clutch or grear shift * 5 bar Se to alternatively push or retract two pistons Sin, 

Moreover, when pulling the wire ropes with a greater 52a. 

force, the wire may be broken to cause an accident Secondary cylinder 6 comprises a piston 61 and a 

The present inventor has found the defects of con- piston rod 62 which is connected with a gear rack 63 for 

ventional means used in motorcycle brake, clutch or engaging a driving gear 64 of a shaft 65 of the gear shift 

gear shift •: An improvement over the conventional 20 G. An oil ring 6c is provided thereon for preventing oil 

means has been made by the present inventor in view of leakage. 

the following specification accompanying the draw- The embodiment may be applied in gear shift of the 

m S s - type used in scooter 90 cc and 125 cc. As shown in FIG. 

BRIEF SUMMARY OF THE INVENTION 25 lf ^ twist bar & ^ rotated m direct" 511 R ^ 
^ inclined-plane tongue 5/ is also rotated to push the pis- 

The object of the present invention is to provide a tion 51fl of ^ , mder havin 51 tQ 

hydraulic driving system for motorcycle gear shift, ^ hydraulic nuid ^ ^ fir5t 53 mto 

which comprises a primary cylinder combination a ^ ^ ofsccond ^ linder 6 so as to push 

secondary cylmder and a set of dehvery conduits for do J^^e piston 61 and rod 62 to drive the shaft 

handling hydraulic fluid connected therebetween, and 30 ... J.,. Z - . . " " ,rr_ 

in which two primary cylinders with different diame- f^^f" ^J 1 " 5 "2? 6 \ wU1 * 

ters are oppositely formed in a hollow portion of a b ?°? ed ^gh «cond oonduit 54 to retract ptston 52a 

motorcycle handle and the two primary cylinders are of ^ vn « * 1 "f" " for ^ n « t 

respectively fluidically communicated with the second- operation. As P lston rod « occupies a substantial vol- 

ary cylinder to reciprocatively and linearly move a gear 35 ™ m the upper portion of secondary cylinder 6^ the 

rack and to drive the shaft of the gear shaft by rotating *[ uld volume above piston 61 and the fluid volume 

a twist bar formed in the handle having an inclined- thereunder will be different In order to keep an identi- 

plane tongue alternatively actuating the two primary reciprocative stroke for two pistons 51a, 52a having 

cylinders therein. different diameters, the ratio of cross-sectional areas of 

Another object of the invention is to provide a hy- 40 the two pistons must be designed to obtain a smooth 

draulic driving system for motorcycle gear shift, which operation of the whole system in that a maximum stroke 

comprises a primary cylinder combination having two of piston Slo or 52o should be equivalent 

primary cylinders mounted on a motorcycle handle; Another preferred embodiment of the present inven- 

and a secondary cylinder composition having two sec- ti° n is shown in FIG. 3 and FIG. 4, which comprises a 

ondary cylinders respectively and fluidically communi- 45 primary cylinder combination 5 and a secondary cylin- 

cated with the two primary cylinders and operatively der combination 6. Such an embodiment may be used in 

actuating the motorcycle gear shift a scooter 150 cc The primary cylinder combination 5 

also comprises two primary cylinders 51, 52 as afore- 

BRIEF DESCRIPTION OF THE DRAWINGS mentioned, except that the diameter of each piston is 

FIG. 1 is a sectional view of the present invention. 50 equal. The description for the numerals of said primary 

FIG. 2 is an illustration of the present invention taken cylinder combination as shown in FIG. 3 is thereby 

from direction A of FIG. 1. omitted. 

FIG. 3 is a sectional drawing of another preferred Secondary cylinder combination 6 comprises two 

embodiment of the present invention. secondary cylinders 6, 6' each having the same diame- 

FIG. 4 is an illustration of the present invention taken 55 ter. Cylinder 6 includes a piston 61 and a piston rod 62 

from direction B of FIG. 3. '. and the other cylinder 6' includes a piston 61' and a 

piston rod 62'. Two arc-link chains 63a, 63a' are respec- 

DETAILED DESCRIPTION tively connected to two rods 62, 62'! Two chains 63a, 

As shown in FIG. 1 and FIG. 2, the present invention 63'a respectively engage on both sides of pulley G3 of 

comprises a primary cylinder combination 5 and a sec- 60 the gear shift G by two cylindrical engaging bars Gl, 

ondary cylinder 6. G2. 

Primary cylinder combination 5 is formed as a cylin- When rotating the twist bar 5c, the tongue 5/ will 

drical body inserted into a hollow portion of a handle H push the piston 51a the primary cylinder 51 to boost 

and is fixed onto a shield S by a fixing ring 56, bushing hydraulic fluid through first conduit 53 into secondary 

5c and fixing bracket Sd. In the cylindrical body of the 65 cylinder 6 to lower piston 61 and rotate the pulley G3 in 

primary cylinder combination 5, two primary cylinders the direction Rl for gear-shifting purpose. The chain 

51, 52 with different diameters are provided. Primary 63'a and rod 62' on the right side of pulley G3 will be 

cylinders 51 having a smaller diameter is provided with moved upwards to raise piston 61' to return the fluid in 
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cylinder 6' through second conduit 54 into primary 
cylinder 52 to retract piston 52a therein for the next 
operation. 

The present invention has the following advantages 
over any conventional art: 

1. All cylinders are installed outside the brake, clutch 
or gear-shift so that any accidental oil leakage will not 
influence their operation. It will not obstruct the con- 
struction space of a vehicle. 2. The conventional wire 
ropes are eliminated so that the wire-broken defect and 
the friction caused by wire ropes will be inproved. The 
present invention will be operated in a smoother man- 
ner. 

I claim: 

1. An external driving system for a motorcycle gear 
shift comprising: 
a primary cylinder combination having two primary 

cylinders mounted on a handle of a motorcycle; 

and 

a secondary cylinder fluidically communicated with 
said primary cylinder combination by two delivery 
conduits, and including a piston in said secondary 
cylinder, a piston rod connected with a gear rack 
which engages with a driving gear of the motorcy- 
cle gear shift; the improvement which comprises: 

said primary cylinder combination including a first 
primary cylinder having a small diameter and fluid- 
ically communicated with an upper connector po- 
sitioned above said piston of said secondary cylin- 
der by a first delivery conduit of hydraulic fluid, a 
piston disposed in said primary cylinder, a second 
primary cylinder having a larger diameter than said 
first primary cylinder and fluidically communi- 
cated with a lower connector positioned under said 
piston of said secondary cylinder, a piston disposed 
in said second primary cylinder, the motorcycle 
handle having a hollow portion, both said primary . 
cylinders inserted into the hollow portion of the 
motorcycle handle and both pistons of said primary 
cylinders alternatively pushed or retracted by an 
inclined-plane tongue of a twist bar formed in said 
handle, whereby upon the twisting of said twist 



bar, said piston in said first primary cylinder will be 
pushed to force the hydraulic fluid through said 
first delivery conduit to lower said piston in said 
secondary cylinder to actuate said gear shift and 
S force the fluid under said piston of said secondary 
cylinder through said secondary delivery conduit 
for retracting said piston in said second primary 
cylinder. 

2. An external driving system for motorcycle gear 
10 shift comprising: 

a primary cylinder combination having two primary 
cylinders mounted on a motorcycle handle, the 
handle having a hollow portion; and 
a secondary cylinder combination having two sec- 
IS ondary cylinders respectively and fluidically com- 
municated with two said primary cylinders, and 
operatively actuating the motorcycle gear shift; 
the improvement which comprises: 
said primary cylinder combination including two 
20 primary cylinders having the same diameter, a 
seaprate piston in each of said two primary cylin- 
ders alternatively pushed or retracted by an in- 
clined-plane tongue of a twist bar formed in said 
handle, the two primary cylinders being inserted 
25 into the hollow portion of the motorcycle handle; 
said secondary cylinder combination including two 
secondary cylinders having the same diameter and 
each fluidically communicated with each said pri- 
mary cylinder, 
30 each said secondary cylinder including a piston and a 
piston rod connected with an arc-link chain so that 
two arc-link chains of said two secondary cylinders 
respectively engage on both sides of a pulley of the 
gear shift, twisting of the twist bar in one direction 
35 causing the piston of one of said two primary cylin- 
ders to force hydraulic fluid to act on the piston of 
one of the secondary cylinders to thereby rotate 
the pulley to actuate said gear shift and have the 
piston of the other of the second cylinders force 
40 fluid to act on the piston of the other of said two 
primary cylinders for causing retraction of same. 
***** 



45 



55 



65 



03/12/2003, EAST Version: 1.03.0007 



United States Patent m 

Kawakami 



[ii] 

[45] 



US005832782A 

Patent Number: 
Date of Patent: 



5,832,782 
Nov. 10, 1998 



[54] BRAKE AND SHIFTING DEVICE 

[75] Inventor: Tatsuya Kawakami, Sakai, Japan 

[73] Assignee: Shimano, Inc., Osaka, Japan 

[21] Appl. No.: 909,772 

[22] Filed: Aug. 12, 1997 

Related U.S. Application Data 

[63] Continuation of Ser. No. 652,142, May 17, 1996, aban- 
doned. 

[30] Foreign Application Priority Data 

May 26, 1995 [JP] Japan 7-152450 

[51] Int. CI. 6 B60K 41/26; B62K 23/06; 

B62M 25/04 

152] U.S. CI 74/473.13; 74/489; 74/502.2; 

116/28.1; 192/4 R 

[58] Field of Search 74/475, 489, 502.2, 

74/473.13, 473.14; 192/4 R; 116/28.1 

[56] . References Cited 

U.S. PATENT DOCUMENTS 

4,100,820 7/1978 Evertl 74/489 

4,319,673 3/1982 Kojima 192/4 R 

5,052,241 10/1991 Nagano 74/5022 

5,203,213 4/1993 Nagano 74/475 

5,241,878 9/1993 Nagano 74/5022 



5,257,683 11/1993 Romano 74/489 X 

5,400,675 3/1995 Nagano 74/502.2 

5,479,776 1/1996 Romano 74/489 X 

5,577,413 11/1996 Tagawa et al 74/489 X 

FOREIGN PATENT DOCUMENTS 

485863 5/1992 European Pat. Off B62M 25/04 

636539 2/1995 European Pat. Off B62M 25AM 

2-68289 5/1990 Japan B62L 3/02 

OTHER PUBLICATIONS 

European search report for EP 96303737.9, dated Jul. 2, 
1997. 

Primary Examiner — Allan D. Herrmann 
Attorney, Agent, or firm— James A. Deland 



[57] 



ABSTRACT 



A combined brake and shifting control device includes a 
brake lever housing, a brake lever pivotably coupled to the 
brake lever housing, a speed change housing, a ratchet 
mechanism disposed within the speed change bousing, one 
or more shift levers coupled to the ratchet mechanism so that 
the ratchet mechanism rotates in response to movement of 
the shift lever(s), and a shaft coupled to the ratchet mecha- 
nism for rotation therewith. The speed change housing is 
attached to a brake lever housing so that the shaft extends 
outside the speed change housing and into the brake lever 
bousing. 

21 Claims, 17 Drawing Sheets 
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BRAKE AND SHIFTING DEVICE 

This is a Continuation of application Ser. No. 08/652, 
142, filed May 17, 1996, now abandoned. 

BACKGROUND OF THE INVENTION 

Hie present invention is directed to bicycle brake and 
shifting control devices and, more particularly, to a com- 
bined bicycle brake and shifting control device wherein the 
brake and shifting control components are interchangeable 
while maintaining a compact structure for the combined 
unit. 

Bicycle brake and shifting control devices ordinarily are 
mounted on the bicycle handlebar so that the cyclist may 
shift and brake while grasping the handlebar. It is known to 
integrate the shifting device with the brake device as shown 
in JP 2-68289 and U.S. Pat. Nos. 4319,673, 5,241,878 and 
5,400,675 in order to reduce the overall size of the two 
devices. However, the brake and shifting control devices in 
these patents are not modular and therefore cannot be 
interchanged with other brake and shifting control devices. 
It is also known to fasten the shifting control device directly 
to the brake control device bracket to achieve some reduc- 
tion in the overall size of the two devices while allowing 
interchangeability. Such a structure is shown in U.S. Pat. 
Nos. 5,052,241 and 5,203,213. However, such structures 
still require separate cable receiving housings and separate 
housings capable of containing the entire structure of each 
device. Thus, such structures are still somewhat large, 
especially when the shifting control device includes ratchet 
mechanisms which require various ratchet pawls, springs 
and levers, all of which must be contained within the shift 
control device housing. Such structures can be unacceptable 
when competing on a selling or manufacturing cost basis. 

SUMMARY OF THE INVENTION 

The present invention is directed to a combined bicycle 
brake and shifting control device wherein the brake and 
shifting control components are interchangeable while 
maintaining a compact structure for the combined unit. In 
one embodiment of the present invention directed to the 
shifting control device alone, the shifting control device 
includes a speed change housing, a shift lever, and a shaft 
disposed within the speed change housing. The shaft is 
coupled to the shift lever for rotation in response to move- 
ment of the shift lever. The shaft extends through an outside 
surface of the speed change housing so that the shaft 
terminates in a free end outside the housing and spaced apart 
from the shift lever. If desired, a ratchet mechanism may be 
provided to couple the shift lever to the shaft, and the ratchet 
mechanism may be disposed within the speed change hous- 
ing. This basic structure may be coupled to a brake lever 
bousing so thai the free end of the shaft is disposed within 
the brake lever housing to perform such functions as wind- 
ing transmission cable and/or controlling a gear indicating 
device also disposed on the brake lever housing. To perform 
the former function, a wire winding member is disposed on 
the shaft outside the speed change bousing. To perform the 
latter function, the free end of the shaft may include a 
coupling for transferring motion of the shaft to a speed 
indicating device. 

In the more specific embodiment of the present invention 
directed to the combined brake and shifting control device, 
the combined device includes a brake lever housing, a brake 
lever pivotably coupled to the brake lever housing, a speed 
change housing, a ratchet mechanism disposed within the 
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speed change housing, one or more shift levers coupled to 
the ratchet mechanism so that the ratchet mechanism rotates 
in response to movement of the shift lever(s), and a shaft 
coupled to the ratchet mechanism for rotation therewith and 
5 extending outside the speed change housing into the brake 
lever housing. In this embodiment the shift lever shaft has a 
wire winding member disposed thereon within the brake 
lever housing for controlling the winding and unwinding of 
a transmission cable. With this structure the brake lever 
io bracket may comprise a band for fixing the brake lever 
housing to a bicycle, a first screw component for fixing a 
brake cable adjusting bolt to the brake lever housing, and a 
second screw component for fixing a transmission cable 
adjusting bolt to the brake lever housing. Thus, the screw 
15 components may be formed integrally with the brake lever 
bracket instead of being formed separately on the brake 
lever and speed change housings. 

A speed indicator also may be fastened to the brake lever 
housing. In one embodiment the speed indicator comprises 
an indicator cover mounted to an opposite side of the brake 
lever housing. The indicator cover has an indicator cover 
projection extending toward the brake lever housing, and a 
display needle is pivotably coupled to the indicator cover 
projection. A cam plate is provided for transferring rota- 
tional motion of the shaft to the indicator needle. The cam 
plate includes a shaft coupler extending from one side 
thereof and coupled to the shaft for rotation therewith, and 
an indicator coupler extending from an opposite side thereof 
and fitted within a slit on the indicator needle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a top plan view of a particular embodiment of 
a combined bicycle brake and shifting control device 
according to the present invention; 

FIG. 2 is a rear elevational view of the combined bicycle 
brake and shifting control device shown in FIG. 1; 

FIG. 3 is a right side view of the combined bicycle brake 
and shifting control device shown in FIG. 1; 

FIG. 4 is a bottom view of the combined bicycle brake and 
shifting control device shown in FIG. 1; 

FIGS. 5(a) through 5(f) illustrate in detail a particular 
embodiment of a brake bracket used in the combined bicycle 
brake and shifting control device shown in FIG. 1, wherein 
FIG. 5(6) is an elevational view of the brake bracket; FIG. 
5(a) is a left side view of the brake bracket shown in FIG. 
5(b); FIG. 5(c) is a right side view of the brake bracket 
shown in FIG. 5(b); FIG. 5(d) is a cross sectional view taken 
along line 5(d)— 5(d) in FIG. 5(a); FIG. 5(e) is a cross 
sectional view taken along line e— e in FIG. 5(c); and FIG. 
5(0 is a reverse view of the brake bracket shown in FIG. 
W. 

FIG. 6 is a cross sectional view of a particular embodi- 
ment of the brake unit shown in FIG. 1; 

FIG. 7 is a cross sectional view taken along line VII — VII 
in FIG. 6; 

FIG. 8 is a cross sectional view of the combined brake and 
shifting control device shown in FIG. 1; 

FIGS. 9(a) through (d) illustrate in detail a particular 
embodiment of a base member for the shift unit shown in 
FIG. 1, wherein FIG. 9(a) is a plan view of the base member; 
FIG. 9(b) is a side view of the base member taken along line 
9(b)— 9(b) in FIG. 9(a); FIG. 9(c) is a reverse view of the 
base member shown in FIG. 9(a); and FIG. 9(d) is a cross 
sectional view of the base member taken along line 9(d) — 
9(d) in FIG. 9(a); 
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FIGS. 10(a) and (6) illustrate a particular embodiment of 
a shift lever shaft shown in FIG. 8, wherein FIG. 10(a) is 
partial cross sectional view of the shift lever shaft, and FIG. 
10(b) is a cross sectional view of the shift lever shaft taken 
along line 10(b)— 10(b) in Figure (a); 

FIGS. 11 (a) and (b) illustrate a particular embodiment of 
a ratchet shown in FIG. 8, wherein FIG. 11(a) is an eleva- 
tional view of the ratchet, and FIG. 11(6) is a cross sectional 
view of the ratchet taken along line H(b) — 11(6) in FIG. 
11(a); 

FIG. 12 is an elevational view of a particular embodiment 
of a pawl plate shown in FIG. 8; 

FIGS. 13(a) and (b) illustrate a particular embodiment of 
a positioning pawl shown in FIG. 8, wherein FIG. 13(a) is 
an elevational view of the positioning pawl, and FIG. 13(b) 
is a partial cross sectional view of the positioning pawl; 

FIGS. 14(a) and (b) illustrate a particular embodiment of 
a return lever shown in FIG. 8, wherein FIG. 14(a) is an 
elevational view of the positioning lever, and FIG. 14(b) is 
a cross sectional view of the positioning lever taken along 
line 14(b)— 14(b) in FIG. 14(a); 

FIGS. 15(a) through (e) illustrate a particular embodiment 
of a feeding lever shown in FIG. 4, wherein FIG. 15(a) is an 
elevational view of the feeding lever; FIG. 15(b) is a right 
side view of the feeding lever shown in FIG. 15(a); FIG. 
15(c) is a reverse view of the feeding lever shown in FIG. 
15(a); FIG. 15(d) is a left side view or the feeding lever 
shown in FIG. 15(a), and FIG. 15(e) is a cross sectional view 
of the feeding lever taken along line 15(e) — 15(e) in Figure 

(*>); 

FIGS. 16(a) and (b) illustrate a particular embodiment of 
a feeding pawl shown in FIG. 8, wherein FIG. 16(a) is an 
elevational view of the feeding pawl, and FIG. 16(6) is, a 
side view of the feeding pawl; 

FIGS. 17(a), (b), and (c) illustrate a particular embodi- 
ment of cam plate used with the speed indicator shown in 
FIG. 1, wherein FIG. 17(a) is a plan view of the cam plate; 
FIG. 17(6) is a right side view of the cam plate shown in 
FIG. 17(a), and FIG. 17(c) is a rear view of the cam plate 
shown in FIG. 17(a); 

FIGS. 18(a) and (b) illustrate a particular embodiment of 
a display needle used with the speed indicator shown in FIG. 
1, wherein FIG. 18(6) is an elevational view of the display 
needle, and FIG. 18(a) is a side view of the display needle; 45 

FIGS. 19(a), (b), and (c) illustrate a particular embodi- 
ment of a cover for the speed indicator shown in FIG. 1, 
wherein FIG. 19(c) is a plan view of the cover; FIG. 19(a) 
is a reverse view of the cover shown in FIG. 19(c); and FIG. 
19(b) is a cross sectional view taken along line 19(b) — 19(6) 
in FIG. 19(a); 

FIGS. 20(a) through (d) illustrate the operation of the shift 
unit, wherein FIGS. 20(a) and (6) illustrate operations 
during upshifting (low to high speed), and FIGS. 20(c) and 
(d) illustrate operations during down shifting (high to low 
speed); 

FIG. 21 is a partially exploded view of the combined 
bicycle brake and shifting control device shown in FIG. 1; 
and 
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FIGS. 1-4, wherein FIG. 1 is a top plan view of the 
combined bicycle brake and shifting control device, FIG. 2 
is a rear elevational view, FIG. 3 is a right side view, and 
FIG. 4 is a bottom view. Furthermore, FIG. 21 is a partially 
exploded view of the combined brake and shifting control 
device showing the major modular units of the device, and 
FIG. 22 is a detailed exploded view of the combined brake 
and shifting control device. These figures can be referred to 
for much of the discussion which follows, with reference to 
the remaining figures for a detailed description of the 
individual components as necessary. 

As shown generally in FIGS. 1-4, the combined brake 
and shifting device comprises a brake unit 26, a shift unit 50, 
and an gear indicator 140. Brake unit 26 includes a brake 
bracket 1 having an upper surface 2, a brake lever 20, and 
a band unit 3 for fixing the assembly to a handlebar 12 or 
other structural member of a bicycle. Shift unit 50 includes 
a base 51 affixed to brake bracket 1 through positioning pins 
166 (FIG. 21) and base lock screws 165, a return lever 90 for 
downshifting the bicycle transmission, and a feed lever 117 
for upshifting the bicycle transmission. As shown in FIG. 21, 
shift it 50 includes a shift lever shaft 55 which projects 
outside base 51, and a cable book 63 for attachment to a 
transmission cable such as a derailleur cable (not shown) is 
attached to shift lever shaft 55. As discussed in more detail 
below, shift lever shaft 55 rotates in response to movement 
of return lever 90 and feed lever 117 so that cable hook 63 
may alternately release and pull the derailleur cable. When 
fixed to brake bracket 1, shift lever shaft 55 and cable hook 
63 are disposed within brake bracket 1. As a result of this 
structure, shift unit 50 may be selectively attached or 
removed as a unit from brake bracket 1 for use on another 
brake and/or shifting device, and a different shift unit may 
be attached to brake bracket 1 as desired. 

As shown more clearly in FIGS. 1 and 5(d), brake bracket 
1 includes a female screw component 4 for receiving a well 
known brake cable adjusting bolt 40, and a female screw 
component 5 for receiving a well known derailleur cable 
adjusting bolt 45. Since these structures are integrally 
formed with the brake bracket, and since the brake bracket 
accommodates part of the shift unit 50 (namely, shift lever 
shaft 55 and cable hook 63), the resulting structure is more 
compact while retaining modularity and interchangeable- 
ness of the brake and shift units. 

Gear indicator 140 includes a gear indicator cover 150, a 
lens 160 for viewing the currently selected gear, a display 
needle 139 (FIG. 21), and a cam plate 136. As discussed in 
more detail below, cam plate 136 communicates the motion 
of a shift lever shaft 55 of shift unit 50 to display needle 139 
for indicating the currently selected gear. Gear indicator 
cover 150 is fixed to brake bracket 1 through lock screws 
167. 
Brake Unit 

FIG. 6 is a cross sectional view of brake unit 26 shown in 
FIG. 1, and FIG. 7 is a cross sectional view taken along line 
VII— VII in FIG. 6. Furthermore, FIGS. 5(a) through if) 
illustrate in detail a particular embodiment of brake bracket 
1, wherein FIG. 5(6) is an elevational view of the brake 
bracket; FIG. 5(a) is a left side view; FIG. 5(c) is a right side 



FIG. 22 is a detailed exploded view of the combined 60 view; FIG. 5(d) is a cross sectional view taken along line 



bicycle brake and shift device shown in FIG. 1. 

DETAILED DESCRIFHON OF THE 
EMBODIMENTS 

Overview 

The overall structure of a particular embodiment of a 
combined brake and shifting control device is shown in 
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d — d in FIG. 5(a); FIG. 5(e) is a cross sectional view taken 
along line e — e in FIG. 5(c); and FIG. 5(f) is a reverse view 
of the brake bracket. The exploded view of the combined 
brake and shifting unit in FIG. 22 also may facilitate 
understanding of the discussion which follows. 

Brake bracket 1 is a light metal, the entirety of which is 
integrally formed. As noted above, brake bracket 1 consists 
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of an upper surface 2 forming an external surface that is 
exposed to the outside, a band unit 3 for fixing the brake 
bracket to handlebar 12 (FIG. 1), a first female screw 
component 4 for receiving a brake cable adjusting bolt 40, 
and a second female screw component 5 for receiving a 
derailleur cable adjusting bolt 45. The band unit 3 is formed 
in the shape of a C as shown in FIG. 5(a). Part of the external 
periphery of band unit 3 forms an opening 6, and a round 
bole 7 in the interior of the band unit 3 has a nearly circular 
cross section. A through hole 9 is opened in the tip 8 of the 
band unit 3, and a screw hole 10 is formed in the surface 11 
opposite the through hole 9, with the opening 6 serving as 
a gap between the through hole 9 and screw hole 10. A screw 
component at the leading end of a bolt 25 (FIG. 7) is inserted 
through the through hole 9 into the screw hole 10. Thus, 
when the bolt 25 is rotated, the tip 8 narrows the gap of the 
opening 6 as it is brought closer to the opening face 11, thus 
tightening the band unit 3 around the handlebar 12 of the 
bicycle so that the brake bracket 1 is clamped to the 
handlebar 12. 

As shown more clearly in FIG. 5(a), the screw face of the 
first female screw component 4 is integrally formed with the 
inner peripheral face of the hole in the brake bracket 1, and 
a slit 13 is formed in the axial direction behind the position 
where the first female screw component is formed in the 
brake bracket 1. The second female screw component 5 is 
formed at an angle to the axis of, and is adjacent to, the first 
female screw component 4. The screw face of the second 
female screw component 5 also is integrally formed with the 
inner peripheral face of the hole in the brake bracket 1, and 
a slit 14 is formed in the axial direction to the position where 
the second female screw component 5 of the brake bracket 
1 is formed. 

As noted above, the first female screw component 4 
receives a brake cable adjusting bolt 40 (FIG. 1), and the 
second female screw component 5 receives a derailleur 
cable adjusting bolt 45. The screw component 41 (FIG. 6) of 
the brake cable adjusting bolt 40 is screwed into the first 
female screw component 4. The brake cable adjusting boll 
40 moves the brake cables 33 (inner and outer) facing each 
other to adjust the position of the two relative to each other 
and to adjust the brake device. The structure of the brake 
cable adjusting boll 40 is well known, and a detailed 
description of its structure will be omitted. A lock nut 42 is 
screwed into the screw component 41 of the brake cable 
adjusting bolt 40 and locks the brake cable adjusting bolt 40 
and the brake bracket 1 . 

The screw component of the derailleur cable adjusting 
bolt 45 for adjusting the derailleur cable is similarly screwed 
into the second female screw component 5. Derailleur cable 
adjusting bolt 45 similarly moves the derailleur cables (inner 
and outer) facing each other to adjust their position relative 
to each other and to adjust the derailleur. 

Two coaxial brake lever shaft insertion holes 15 (FIGS. 
5(6) and 5(f)) are formed on the opposite surfaces of brake 
bracket 1. One hole supports the head of a brake lever shaft 
21 (FIG. 21) through a brake shaft bushing 28, and the other 
hole supports the threaded component of the brake lever 
shaft 21 through a threaded cylindrical shaft 22, Brake lever 
20 is swingably supported to brake bracket 1 through brake 
lever shaft 21. Base lock screw insertion holes 200 receive 
base lock screws 165, and positioning pin insertion holes 
204 receive positioning pins 166. 

A spring bushing 23 is fitted around the cylindrical shaft 
22, and a return spring 24 is fitted and located around the 
spring bushing 23. One end of the return spring 24 is 
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engaged at the side surface of the brake lever 20, and the 
other end is engaged at a spring engagement groove 18 (FIG. 
5(c)) in brake bracket 1. The brake lever 20 is always 
energized by the spring force of the return spring 24 in the 
direction returning to the original angle position following 
braking operations. 

A cable hook 30 (FIG. 6) is swingably located by means 
of a cable hook shaft 31 at the L-shaped corner of the brake 
lever 20. The cable hook 30 forms a roughly U-shaped 
configuration, and a through hole 32 is formed in the cable 
hook 30. A cable nipple 34 for the brake cable 33 is inserted 
into this through hole 32. 

A shift lever shaft hole 16 for the insertion of the shift 
lever shaft 55 (in the manner implied in FIG. 22 and shown 
in FIG. 8) is formed through the opposite surfaces of bracket 
1 roughly in the center of the bracket as shown in FIGS. S(b) 
and $(f), and a screw hole 17 is formed at an incline from the 
upper surface 2 of brake bracket 1 near the shift lever shaft 
hole 16. A grip adjusting bolt 27 (FIG. 1) is screwed through 
a grip adjusting plate (not shown in figure) into the screw 
hole 17, with the tip of grip adjusting bolt 27 in contact with 
the brake lever 20. The grip adjusting bolt 27 is turned for 
adjusting the operating angle position of the brake lever 20. 

Shift Unit 50 

As shown in FIGS. 2 and 3, shift unit 50 is attached to the 
brake bracket 1 of brake unit 26. In this embodiment, shift 
unit 50 is a unit for shifting the rear derailleur (not shown in 
figure) via a derailleur cable. Shift unit 50 can be attachably 
and detachably mounted as a previously assembled unit on 
the brake bracket 1. This unit functionality allows different 
types of shift units 50 to be mounted on the brake bracket 1. 
Also, shift unit 50 can also be mounted on different types of 
brake units 26 or brake brackets 1. Because the processes for 
assembling the brake unit 26 and shift unit 50 can be 
separate, the assembly process can be simplified and energy 
can be conserved. 

FIG. 8 is a cross sectional view of the combined brake and 
shifting control device which illustrates details of construc- 
tion of shift unit 50. The exploded view of the combined 
brake and shifting control device shown in FIG. 22 also may 
facilitate understanding of the discussion which follows. As 
noted above, shift unit 50 includes a base 51 affixed to brake 
bracket through positioning pins 166 (FIG. 21) and base lock 
screws 165, a return lever 90 for downshifting the bicycle 
transmission, and a feed lever 117 for upshifting the bicycle 
transmission. A ratchet 70 is coupled to return lever 90 and 
feed lever 117 through a positioning pawl 81 and a feeding 
pawl 130, respectively. Shift lever shaft 55 is attached to 
ratchet 70 for rotation therewith so that shift lever shaft 55 
rotates in response to movement of return lever 90 and feed 
lever 117. As noted above, shift lever shaft 55 projects 
outside base 51, and a cable hook 63 for attachment to a 
transmission cable (not shown) is attached to shift lever 
shaft 55 so that the derailleur cable may be alternately 
released and pulled in response to operation of return lever 
90 and feed lever 117. As shown in FIG. 8, shift lever shaft 
55 and cable hook 63 are disposed within brake bracket I 
when shift unit 50 is mounted to brake bracket 1. A paw] 
board 100 covers the lower portion of base 51. 

FIGS. 9(o)-9(rf) illustrate the detailed structure of base 
51. In this embodiment, base 51 is roughly in the form of a 
deformed circle with a concave cross section. The center of 
base 51 is provided with a bushing hole 52 into which is 
press fitted a bushing 53 (FIG. 8) and a spacer 54. In this 
embodiment bushing 53 is made of a lubricated sintered 
alloy. Shift lever shaft 55 is rotatably inserted through spacer 
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54 as shown in FIG. 8. Three lock screw holes 49 are formed 
in three locations around base 51 for receiving the base lock 
screws 165 (FIGS. 8 and 21) used to fasten shift unit 50 to 
brake bracket 1. Two positioning pin holes 59 for receiving 
positioning pins 166 (FIGS. 8 and 21) are formed near the 5 
lever shaft bushing holes 52 so that base 51 may be properly 
positioned relative to brake bracket 1. A positioning pawl 
shaft bole 76 is provided for fixedly receiving a positioning 
pawl shaft 80 (discussed below), and a return spring hole 78 
is provided for receiving an end of a coiled return spring 77 1Q 
(FIG. 22) for ratchet 70. 

FIG. 12 is a plan view of the pawl board 100 which covers 
the open side of base 51. Pawl board 100 is made of sheet 
metal and is attached to base 51 through the same lock 
screws 165 used to secure base 51 to brake bracket 1. These 15 
screws extend through holes 105 formed in the outer periph- 
ery of pawl board 100. A center hole 102 for supporting the 
shift lever shaft 55 is located in the center of the pawl board 
100, an arcuate hole 103 for accommodating the swinging 
motion of a feeding pawl shaft 126 (FIG. 8) is formed at the 20 
outer periphery of pawl board 100, and a hole 101 is 
provided for receiving the opposite end of positioning pawl 
shaft 80. A spring engaging hole 104 is provided for engag- 
ing one end of a feeding lever spring 114 (FIG. 22). These 
structures will be discussed in more detail below. 25 

FIGS. 10(a) and (6) illustrate shift lever shaft 55, wherein 
FIG. 10(a) is a partial cross sectional view of shift lever shaft 
55, and FIG. 10(6) is a cross sectional view of shift lever 
shaft 55 taken along line b — b in Figure (a). In this 
embodiment, shift lever shaft 55 comprises a drum portion 30 
57 having a cross-shaped cross section, a threaded portion 
56 formed at one end, and a cam joint bole 58 with a 
hexagonal cross section formed in the head at the other end. 
Since the outer periphery of the drum component 57 is in the 
form of a cylinder, the shift lever shaft 55 is rotatably 35 
supported in base 51 by the spacer 54. When shift unit 50 is 
mounted to brake bracket 1, the head of shift lever shaft 55 
is rotatably supported by a bushing 65 fitted in the shift lever 
shaft hole 16 formed in brake bracket 1. 

A winding plate 60 made of sheet metal is fitted at a 40 
location near the head of the drum component 57. Winding 
plate 61 has a cross-shaped through hole 61 which meshes 
with the cross-shaped section of drum portion of shift lever 
shaft 55 so that winding plate 60 and shift lever shaft 55 
rotate as a unit. A generally U-shaped cable hook 63 is 45 
rotatably coupled to a radially outward end of a winding 
plate 61 through a cable hook shaft 62. Cable hook 63 has 
the same structure as cable hook 30 for brake cable 33. A 
through hole 64 is formed in the cable hook 63 for receiving 
a nipple of a derailleur cable (not shown in figure). Thus, 50 
when shift lever shaft 55 rotates, cable hook 63 rotates for 
pulling and releasing the derailleur cable. 

FIGS. 11(a) and (6) illustrate ratchet 70, wherein FIG. 
11(a) is an elevational view of ratchet 70 and FIG. 11(6) is 
a cross sectional view of ratchet 70 taken along line b— * in 55 
FIG. 11(a). As shown in FIG. 11(a), a cross-shaped through 
hole 71 is formed in ratchet 70 for meshing with the 
cross-shaped drum component 57 of shift lever shaft 55 so 
that ratchet 70 and shift lever shaft 55 rotate as a unit. A 
return spring hole 75 is provided for receiving one end of 60 
return spring 77 (FIG. 22). As noted above, the other end of 
return spring 77 is fitted in return spring hole 78 (FIG. 9(a)) 
in base 51. As a result, ratchet 70 is always biased so that it 
rotates in one direction around the shift lever shaft 55. Six 
feeding teeth 72, seven positioning teeth 73, and seven 
return teeth 74 arc formed around the ratchet 70. The first 
and last teeth are used as one stage, so the ratchet 70 in this 
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embodiment involves the use of 8 stages. The feeding teeth 
72 begin at point a, the positioning teeth 73 begin at point 
b, and the return teeth 74 begin at point c. 

As noted above, return lever 90 and feed lever 117 are 
coupled to ratchet 70 through a positioning pawl 81 and a 
feeding pawl 130. The structure of these levers and pawls, 
and how they are connected together in the shifting unit, will 
now be discussed. 

One end of positioning pawl shaft 80 is fixed in the 
positioning pawl shaft hole 76 (FIG. 9(a)) in base 51, and the 
other end of positioning pawl shaft 80 is inserted into hole 
101 of pawl board 100 where it is fixed with an E-shaped 
retaining ring 88. Thus, positioning pawl shaft 80 is firmly 
and securely fixed at both ends at the base 51 and pawl board 
100. Return lever 90 and positioning pawl 81 are fitted on 
positioning pawl shaft 80. 

FIG. 13(a) and (6) illustrate the detailed structure of 
positioning pawl 81. One end of the positioning pawl 81 has 
a through hole 82 for rotatably fitting positioning pawl on 
positioning pawl shaft 80. The other end of positioning pawl 
81 has a feed paw] contact component 83. As discussed in 
more detail below, feed pawl contact component 83 is 
intended to come into contact with the feeding pawl 130 to 
undo the engagement between feeding pawl 130 and feeding 
teeth 72 of ratchet 70 (see FIG. 20(c)). Positioning pawl 81 
further includes a ratchet contact component 84 for contact- 
ing with the ratchet 70. The ratchet contact component 84 
has a curvature virtually identical to the outer diameter of the 
ratchet 70 and ordinarily is in contact with the outer periph- 
ery of the positioning teeth 73 of the ratchet 70. An engaging 
tooth 85 protrudes from the ratchet contact component 84 
for engaging the positioning teeth 73 of the ratchet 70, and 
a concave spring receiving component 86 is formed on the 
reverse side of the engaging tooth 85. A spring 89 (FIG. 22) 
is fitted between the spring receiving component 86 and base 
51 for biasing the positioning pawl 81 into the ratchet 70. A 
return lever contact component 87 is formed on the opposite 
side of the spring receiving component 86. A positioning 
pawl contact component 93 of return lever 90 (FIG. 14) 
presses against return lever contact component 87 for dis- 
engaging positioning pawl 81 from ratchet 70 in a manner 
discussed below. 

FIGS. 14(a) and (6) illustrate a particular embodiment of 
return lever 90, wherein FIG. 14(a) is an elevational view of 
the return lever, and FIG. 14(6) is a cross sectional view of 
the return lever taken along line b — b in FIG. 14(a). Return 
lever 90 has a through hole 91 for rotatably fitting return 
lever 90 on positioning pawl shaft 80. A trigger tooth 92 is 
integrally formed at one end of the return lever 90 for 
engaging with the inclined tooth surface of the return teeth 
74 of the ratchet 70 and for allowing ratchet 70 to rotate in 
reverse when trigger tooth 92 is disengaged from return 
teeth 74. A positioning pawl contact component 93 is formed 
on a side of return lever 90 for pressing against the return 
lever contact component 87 of positioning pawl 81 so as to 
disengage the engaging tooth 85 of positioning pawl 81 from 
the positioning teeth 73 of the ratchet 70 in the manner 
shown in FIG. 20(c). A handle 95 is inserted onto and 
integrally fixed to the other end 94 of the return lever 90. The 
handle 95 facilitates finger tactility during operation. A 
spring 96 (FIG. 22) is disposed between base 51 and return 
lever 90 for biasing trigger tooth 92 toward ratchet 70. 

FIGS. 15(a) through (e) illustrate the details of construc- 
tion of feeding lever 117, wherein FIG. 15(a) is an eleva- 
tional view, FIG. 15(6) is a right side view, FIG. 15(c) is a 
reverse view, FIG. 15(a) is a left side view, and FIG. 15(e) 
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is a cross sectional view laken along line e — e in FIG. 15(6). pawl 81 for disengaging engaging tooth 85 from ratchet 70. 

Feed lever 117 includes a feeding lever plate 115 fixed to a Similarly, feed pawl contact component 83 of positioning 

feeding lever handle 116. Feeding lever plate 115 has a shaft pawl 81 presses against feeding pawl 130 to disengage tooth 

hole 118 so that feeding lever 117 may be rotatably fitted to 132 from ratchet 70. When return lever 90 is released, 

shift lever shaft 55 through a feeding lever bushing 110 5 ratchet 70 moves by one position tooth to the position shown 

(FIGS. 8 and 22) and a bushing 111. Feeding lever bushing in FIG. 20(d) as a result of the biasing action of return spring 

110 includes a threaded hole 98 (FIG. 8) for screwing 77, whereupon engaging tooth 85 of positioning pawl 81 

through a tubular spacer 97 onto the threaded portion 56 of maintains ratchet 70 in this position until further operation 

shift lever shaft 55. Bushing 111 is fitted around the feeding of feeding lever 117 or return lever 90. 

lever bushing 110 (see FIG. 8), and a bead 112 of feed lever io Indicator 140 

bushing 110 retains feeding lever 117 in place. ^ noted a bove, gear indicator 140 includes a gear 

Feeding lever plate 115 also includes a hole 119 in which indicator cover 150 (FIG. 21), a lens 160 for viewing the 

is fixed one end of a feeding pawl shaft 126 (FIG. 22). A currently selected gear, a display needle 139, and a cam plate 

feeding pawl 130 is rotatably supported on feeding pawl 136. Gear indicator cover 150 is fixed to brake bracket 1 

shaft 126 and is biased toward ratchet 70 by a spring 135. 15 through lock screws 167. Cam plate 136 communicates the 

When assembled, feeding lever 117 is covered by a feeding motion of a shift lever shaft 55 of shift unit 50 to display 

lever cover 120 (FIG. 4) which is fastened to feeding lever needle 139 for indicating the currently selected gear. In this 

117 by a screw 121 which threads into a threaded hole 125 embodiment, the indicator 140 can indicate seven shifting 

in feeding lever plate 115. stages. 

FIGS. 16(a) and (6) show the detailed structure of feeding 20 FIGS. 17(d), (6), and (c) illustrate the detailed structure of 

pawl 130, wherein FIG. 16(a) is an elevational view of cam plate 136, wherein FIG. 17(a) is a plan view, FIG. 17(6) 

feeding pawl 130, and FIG. 16(6) is a side view of feeding is a right side view, and FIG. 17(c) is a rear view. Cam plate 

pawl 130. One end of feeding pawl 130 has a hole 131 for 136 has a joint 137 on one side and a shaft 138 on (he 

rotatably fitting feeding pawl 130 on feeding pawl shaft 126, opposite side. When indicator 140 is mounted to brake 

and the other end of feeding pawl 130 includes a tooth 132 25 bracket 1, joint 137 is inserted into cam joining hole 58 (see 

for engaging the feeding teeth 72 of ratchet 70. An arcuate FIG. 10) at the top end of the shift lever shaft 55. Joint 137 

ratchet contact surface 133 is formed at a location near the consists of two components with an L-shaped cross section, 

feeding tooth 132 for guiding the feeding pawl 130 in The outer diameter of joint 137 is somewhat larger than that 

contact with the outer periphery of the ratchet 70. Another of the cam joining hole 58 so that joint 137 can be fixed 

arcuate positioning tooth contact surface 134 is formed 30 merely by pinching the two components upon insertion in to 

adjacent to the ratchet contact surface 133 for contacting the cam joining hole 58. Thus, cam plate 136 rotates together 

feeding pawl contact component 83 (FIG. 13(a)) of the with shift lever shaft 55. 

positioning pawl 81. The feeding pawl contact component FIGS. ig( fl ) aod (&) illustrate the details of display needle 

83 presses against positioning tooth contact surface 134 for 139, wherein FIG. 18(b) is an elevational view of display 

disengaging the feeding tooth 132 from the feeding teeth 72 needle 139, and FIG. 18(a) is a side view of the display 

of the ratchet 70 as shown in FIG. 20(c). needle 139. Display needle 139 is made of a bent member. 

FIGS. 20(a) through {d) illustrate the operation of the shift A shaft hole 141 is formed in display needle 139 so that 

unit, wherein FIGS. 20(a) and (6) illustrate operations display needle 139 may be rotatably fitted to a shaft 151 

during upsbifting (low to high speed), and FIGS. 20(c) and 4Q (FIG. 19) on cover 150. A slit 142 is formed at one end of 

(a) illustrate operations during down shifting (high to low display needle 139 for receiving shaft 133 of the cam plate 

speed). First, operation of a rear dcrailleur from first gear to 131. Thus, display needle 139 swings when cam plate 131 

second gear will be described. FIGS. 20(a) and (6) illustrate swings. 

the operation of the shift unit 50 at this time. The center 143 of the display needle 139 is bent at an 
When the feeding lever 117 is first pressed with the 45 angle 8,. In an assembled stale, the tip 144 is further bent to 
thumb, it pivots on the shift lever shaft 55, causing the 8 2 . The tip surface 145 of the lip 144 is coated with a pink 
feeding pawl shaft 126 and feeding pawl 130 to swing. This paint containing a fluorescent agent. The shift position is 
swinging causes the feeding tooth 132 of the feeding pawl indicated from the lens 160 of the cover 150 by the indicator 
130 to press against the feeding teeth 72 of the ratchet 70 so at the tip surface 145 of the display needle 139. 
as to rotate the ratchet 70 from the slate shown in FIG. 20(a) 50 FIGS. 19(a), (6), and (c) illustrate the detailed construe- 
to the state shown in FIG. 20(6). At this time the engaging tion of cover 150, wherein FIG. 19(c) is a plan view of the 
tooth 85 of the positioning pawl 81 engages the next cover, FIG. 19(a) is a reverse view of the cover, and FIG. 
positioning tooth 73 of the ratchet 70 for maintaining ratchet 19(b) is a cross sectional view taken along line b — b in FIG. 
70 in the position shown in FIG. 20(6). As ratchet 70 rotates, 19(a). In this embodiment cover 150 is made of a synthetic 
shift lever shaft 55 rotates accordingly and cable hook 63 55 resin. As noted above, the shaft 151 on the underside of 
pulls the inner cable of the derailleur cable. Upshifting to the cover 150 is inserted into the shaft hole 141 of the display 
other gears occurs in the same manner until the shift unit is needle 139 for rotatably supporting display needle 139. 
in the eighth gear position. Cover 150 has two lock screw holes 152. Lock screws 167 
The operation of shift unit 50 when shifting down from are inserted into these lock, screw holes 152 for fixing cover 
eighth gear to seventh gear will now be described with 60 150 to brake bracket 1. Lens attachment holes 154 for 
reference to FIGS. 20(c) and (d). When the handle 95 of the attaching the lens 160 are provided in two locations on the 
return lever 90 is swung in the direction (a) indicated in FIG. front of cover 150 for attaching lens 160. Cover 150 extends 
20(a), the trigger tooth 92 of the return lever 90 contacts from the back end toward the front end thereof in a gradually 
with the return teeth 74 of the ratchet 70 to prevent uncon- upward-facing curve 153. Curve 153 allows the indicator 
trolled movement of ratchet 70. At the same time, position- 65 140 to be located on the bicycle handlebar when it is 
ing pawl contact component 93 of return lever 90 presses attached to the bicycle, and allows the gear position of the 
against return lever contact component 87 of positioning rear derailleur to be viewed at a glance. 
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While the above is a description of various embodiments 
of the present invention, further modifications may be 
employed without departing from the spirit and scope of the 
present invention. Thus, the scope of the invention should 
not be limited by the specific structures disclosed. Instead, 
the true scope of the invention should be determined by the 
following claims. Of course, although labeling symbols are 
used in the claims in order to facilitate reference to the 
figures, the present invention is not intended to be limited to 
the constructions in the appended figures by such labeling. 

What is claimed is: 

1. A combined bicycle brake and shifting device com- 
prising: 

a brake lever housing (1); 

a brake lever (20) pivotably coupled to the brake lever 
housing (1) for rotation around a brake lever axis to 
operate a braking device; 

a shift unit (50) including: 
a speed change housing (51); 

a ratchet mechanism (70) disposed within the speed 

change housing (51); 
a shift lever (90,117) coupled to the ratchet mechanism 

(70) so that the ratchet mechanism (70) rotates in 

response to movement of the shift lever (90,117); 

and 

a shaft (55) coupled to the ratchet mechanism (70) for 
rotation around a shaft axis parallel to the brake lever 
axis in response to rotation of the ratchet mechanism 
(70) and extending outside the speed change housing 
(51) into the brake lever housing (1), the shift lever 
shaft (55) having a wire winding member (60) dis- 
posed thereon within the brake lever housing (1). 

2. The device according to claim 1 wherein the brake lever 
housing comprises: 

a band (3) for fixing the brake lever housing (1) to a 
bicycle; 

a first screw component (4) for fixing a brake cable 
adjusting bolt (40) to the brake lever housing (1); and 

a second screw component (5) for fixing a transmission 
cable adjusting bolt (45) to the brake lever housing (1). 

3. The device according to claim 1 wherein the means for 
attaching and detaching the shift unit (50) includes a fastener 
(165) extending through the speed change housing (51) and 
into the brake lever housing (1). 

4. The device according to claim 1 further comprising 
means for attaching and detaching the shift unit (50) from 
the brake lever housing (1) so that the speed change housing 
(51), the ratchet mechanism (70), the shift lever (90,117) and 
the shaft (55) can remain assembled to each other when the 
shift unit is detached from the brake lever housing (1). 

5. A combined bicycle brake and shifting device com- 
prising: 

a brake lever housing (1); 

a brake lever (20) pivotably coupled to the brake lever 
housing (1) for rotation around a brake lever axis to 
operate a braking device; 
a shift unit (50) including: 
a speed change housing (51) immovably mounted to 

the brake lever housing (1); 
a ratchet mechanism (70) disposed within the speed 

change bousing (51); 
a shift lever (90,117) coupled to the ratchet mechanism 

(70) so that the ratchet mechanism (70) rotates in 

response to movement of the shift lever (90,117); 

and 

a shaft (55) coupled to the ratchet mechanism (70) for 
rotation around a shaft axis parallel to the brake lever 



axis in response to rotation of the ratchet mechanism 
(70) and extending outside the speed change housing 
(51) into the brake lever housing (1), the shift lever 
shaft (55) having a wire winding member (60) dis- 
5 posed thereon within the brake lever housing (1). 

6. The device according to claim 5 wherein the speed 
change housing (51) is mounted to an external side of the 
brake lever housing (1). 

7. The device according to claim 6 wherein the speed 
10 change housing (51) is disposed entirely external to the 

brake lever housing (1). 

8. The device according to claim 5 further comprising a 
fastener (165) extending through the speed change housing 
(51) and into the brake lever bousing (1) for mounting the 
speed change housing (51) to the brake lever housing (1). 

9. The device according to claim 8 wherein the fastener 
(165) comprises a screw. 

10. A combined bicycle brake and shifting device com- 
prising: 

a brake lever housing (1); 
a brake lever (20) pivotably coupled to the brake lever 
housing (1) for rotation around a brake lever axis to 
operate a braking device; 
a shift unit (50) including: 
a speed change bousing (51); 
a ratchet mechanism (70) disposed within the speed 

change housing (51); 
a shift lever (90,117) coupled to the ratchet mechanism 
(70) so that the ratchet mechanism (70) rotates in 
response to movement of the shift lever (90,117); 
a shaft (55) coupled to the ratchet mechanism (70) for 
rotation around a shaft axis parallel to the brake lever 
axis in response to rotation of the ratchet mechanism 
(70) and extending outside the speed change housing 
(51) into the brake lever housing (1), the shift lever 
shaft (55) having a wire winding member (60) dis- 
posed thereon within the brake lever housing (1); and 
a fastener (165) separate from the shaft (55) for mount- 
ing the speed change housing (51) to the brake lever 
housing (1). 

11. The device according to claim 10 wherein the fastener 
(165) extends through the speed change housing (51) to the 
brake lever housing (1). 

12. The device according to claim 11 wherein the fastener 
(165) extends into the brake lever housing (1). 

13. The device according to claim 12 wherein the fastener 
(165) comprises a screw, 

14. A combined bicycle brake and shifting device com- 
prising: 

a brake lever housing (1); 

a brake lever (20) pivotably coupled to the brake lever 

housing (1); 
a speed change housing (51); 

a ratchet mechanism (70) disposed within the speed 

change housing (51); 
a shift lever (90,117) coupled to the ratchet mechanism 
(70) so that the ratchet mechanism (70) rotates in 
response to movement of the shift lever (90,117); 
a shaft (55) coupled to the ratchet mechanism (70) for 
rotation therewith and extending outside the speed 
change bousing (51) into the brake lever housing (1), 
the shift lever shaft (55) having a wire winding member 
(60) disposed thereon within the brake lever housing 

0); 

an indicator cover (150) mounted to an opposite side of 
the brake lever housing (1), the indicator cover (150) 
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having an indicator cover projection (151) extending 
toward the brake lever housing (1); 

a display needle (139) pivotably coupled to the indicator 
cover projection (151), the indicator needle (139) hav- 
ing a slit (142) on one end thereof; 

a cam plate (136) for transferring rotational motion of the 
shaft (55) to the indicator needle (139), the cam plate 
(136) including: 

a shaft coupler (137) extending from one side thereof 
and coupled to the shaft (55) for rotation therewith; 
and 

an indicator coupler (138) extending from an opposite 
side thereof and fitted within the slit (142) on the 
indicator needle (139). 

15. A combined bicycle brake and shifting device com- 
prising: 

a brake lever housing (1); 

a brake lever (20) pivotably coupled to the brake lever 
housing (1) for rotation around a brake lever axis to 
operate a braking device; 

a shift unit (50) including: 
a speed change housing (51); 

a ratchet mechanism (70) disposed within the speed 
change housing (51); 

a return lever (90) coupled to the ratchet mechanism 
(70) so that the ratchet mechanism (70) rotates in 
response to movement of the return lever (90); 

a feed lever (117) coupled to the ratchet mechanism 
(70) so that the ratchet mechanism (70) rotates in 
response to movement of the feed lever (117); 

a shaft (55) coupled to the ratchet mechanism (70) for 
rotation around a shaft axis parallel to the brake lever 
axis in response to rotation of the ratchet mechanism 
(70) and extending outside the speed change housing 
(51) into the brake lever housing (1), the shift lever 35 
shaft (55) having a wire winding member (60) dis- 
posed thereon within the brake lever housing (1). 

16. The device according to claim 15 wherein the brake 
lever housing comprises: 

a band (3) for fixing the brake lever housing (1) to a 
bicycle; 

a first screw component (4) for fixing a brake cable 
adjusting bolt (40) to the brake lever housing (1); and 

a second screw component (5) for fixing a transmission 
cable adjusting bolt (45) to the brake lever housing (1). 

17. The device according to claim 15 wherein the means 
for attaching and detaching the shift unit (50) includes a 
fastener (165) extending through the speed change housing 
(51) and into the brake lever housing (1). 

18. The device according to claim 15 further comprising 
means for attaching and detaching the shift unit (50) from 
the brake lever housing (1) so that the speed change housing 
(51), the ratchet mechanism (70), the shift lever (90,117) and 
the shaft (55) can remain assembled to each other when the 
shift unit is detached from the brake lever housing (1). 

19. A combined bicycle brake and shifting device com- 
prising: 

a brake lever housing (1); 

a brake lever (20) pivotably coupled to the brake lever 

housing (1); 
a speed change housing (51); 

a ratchet mechanism (70) disposed within the speed 

change housing (51); 
a return lever (90) coupled to the ratchet mechanism (70) 

so that the ratchet mechanism (70) rotates in response 

to movement of the return lever (90); 
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a feed lever (117) coupled to the ratchet mechanism (70) 
so that the ratchet mechanism (70) rotates in response 
to movement of the feed lever (90); 

a shaft (55) coupled to the ratchet mechanism (70) for 
rotation therewith and extending outside the speed 
change housing (51) into the brake lever housing (1), 
the shift lever (55) having a wire winding member (60) 
disposed thereon within the brake lever housing (1); 

an indicator cover (150) mounted to an opposite side of 
the brake lever housing (1), the indicator cover (150) 
having an indicator cover projection (151) extending 
toward the brake lever housing (1); 

a display needle (139) pivotably coupled to the indicator 
cover projection (151), the indicator needle (139) hav- 
ing a slit (142) on one end thereof; 

a cam plate (136) for transferring rotational motion of the 
shaft (55) to the indicator needle (139), the cam plate 
(136) including: 

a shaft coupler (137) extending from one side thereof 
and coupled to the shaft (55) for rotation therewith; 
and 

an indicator coupler (138) extending from an opposite 
side thereof and fitted within the slit (142) on the 
indicator needle (139). 

20. A combined bicycle brake and shifting device com- 
prising: 

a brake lever bousing (1); 

a brake lever (20) pivotably coupled to the brake lever 
housing (1) for rotation around a brake lever axis to 
operate a braking device; 

a speed change housing (51); 

a ratchet mechanism (70) disposed within the speed 

change housing (51); 
a return lever (90) coupled to the ratchet mechanism (70) 
so that the ratchet mechanism (70) rotates in response 
to movement of the return lever (90); 
a feed lever (117) coupled to the ratchet mechanism (70) 
so that the ratchet mechanism (70) rotates in response 
to movement of the feed lever (90); 
a shaft (55) coupled to the ratchet mechanism (70) for 
rotation around a shaft axis parallel to the brake lever 
axis in response to rotation of the ratchet mechanism 
(70) and extending outside the speed change housing 
(51) into the brake lever housing (1), the shift lever 
shaft (55) having a wire winding member (60) disposed 
thereon within the brake lever housing (1); 
wherein the ratchet mechanism (70) includes: 

an opening (71) for receiving the shaft (55) there- 
through so that the shaft (55) rotates together with 
the ratchet mechanism; 
a plurality of feeding teeth (72) disposed on an outer 

periphery thereof; 
a plurality of positioning teeth (73) disposed on an 

outer periphery thereof; and 
a plurality of return teeth (74) disposed on an outer 
periphery thereof. 

21. The device according to claim 20 wherein the return 
lever (90) includes a trigger tooth (92) for selectively 
engaging the plurality of return teeth (74), and further 
comprising: 

a positioning pawl (81) for selectively coupling the return 
lever (90) to the plurality of positioning teeth (73); and 

a feeding pawl (130) for selectively coupling the feeding 
lever (117) to the plurality of feeding teeth (72). 
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ABSTRACT 



A first shifting control device is located at a first position on 
the bicycle, and a second shifting control device is located 
at a second position on the bicycle. The first shifting control 
device includes a first shifting lever for causing the first 
shifting control device to pull and release a first transmission 
element, and the second shifting control device includes a 
second shifting lever for causing the second shifting control 
device to pull and release a second transmission element. An 
interlocking mechanism interlocks the first shifting lever and 
the second shifting lever so that movement of either the first 
shifting lever or the second shifting lever causes the bicycle 
shifting control apparatus to shift the bicycle transmission. 

65 Claims, 22 Drawing Sheets 
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BICYCLE SHIFTING APPARATUS HAVING 
REMOTELY LOCATED LEVERS FOR 
OPERATING A SINGLE TRANSMISSION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of application 
Ser. No. 08/770,982, filed Dec. 20, 1996,' now abandoned 
which is a continuation-in-part of application Ser. No. 
08/579,931, filed Dec. 25, 1995, now abandoned. 

BACKGROUND OF THE INVENTION 

The present invention is directed to bicycle control 
devices and, more particularly, to a bicycle shifting appara- 
tus having multiple remotely located levers for operating a 
single bicycle transmission. 

Bicycles are typically equipped with a multistage front 
chain wheel in front and a multistage sprocket in the rear, 
lliese are connected by a chain, which provides rotational 
torque. The optimal gear ratio is selected, depending on the 
running speed, by selecting the multistage front chain wheel 
and multistage sprocket around which the chain is to be 
engaged. The shifting operations normally involve the 
operation of a shifting lever which can be operated from the 
grip position of the handle bars. 

Many types of bicycle handle bars are shaped to provide 
for many different grip positions. For example, one position 
may be provided for riding at normal speed, and another 
position may be provided for riding at high speed, such as 
on hill roads, and usually designed to ward off wind resis- 
tance. Unfortunately, conventional shifting control devices 
are located only in a specific grip position. Thus, when the 
grip position is changed, it is not possible to control the 
shifting from the new position, making it necessary to move 
back to the original grip position in order to shift. Moving 
the hands back and forth and locating the proper grip 
positions wastes time and hinders high performance riding. 

SUMMARY OF THE INVENTION 

The present invention is directed to bicycle shifting 
control device which allows shifting to be accomplished 
from different positions on the handle bars (or other struc- 
tural member of the bicycle). In one embodiment of the 
present invention, a first shifting control device is located at 
a first position on the bicycle, and a second shifting control 
device is located at a second position on the bicycle. The first 
shifting control device includes a first shifting lever for 
causing the first shifting control device to pull and release a 
first transmission element, and the second shifting control 
device includes a second shifting lever for causing the 
second shifting control device to pull and release a second 
transmission element. An interlocking mechanism interlocks 
the first shifting control device and the second shifting 
control device so that movement of either the first shifting 
lever or the second shifting lever causes the bicycle shifting 
control apparatus to shift the bicycle transmission. 

Interlocking may be accomplished in a number of ways. 
In one specific embodiment, the interlocking mechanism 
comprises a connector for connecting the first transmission 
element and the second transmission element to the bicycle 
transmission. If desired, the connector may take the form of 
a joint for connecting the first transmission element and the 
second transmission element together and to a third trans- 
mission clement so that the third transmission clement may 
be connected to the bicycle transmission. In another specific 
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embodiment, the interlocking mechanism may comprise a 
connector for connecting the second transmission element to 
the first shifting lever so that movement of the first shifting 
lever causes a corresponding movement of the second 

5 transmission element. In yet another embodiment which 
may be applied to a first shifting control device of the type 
which has one lever for upshift ing the bicycle transmission 
and another lever for downshifting the bicycle transmission, 
the second shifting control device may include one or two 

10 levers for controlling two transmission elements, wherein 
each transmission element is connected to one of the levers 
on the first shifting control device. 

BRIEF DESCRIFnON OF THE DRAWINGS 

15 FIG. 1 is an oblique view of handle bars provided with a 
particular embodiment of a bicycle shifting control mecha- 
nism according to the present invention; 

FIG. 2 is a front view depicting a particular embodiment 
20 of fixtures for fixing cables to the handle bars; 

FIG. 3 is a cross sectional view of a particular embodi- 
ment of a shift control device shown in FIG. 1; 

FIG. 4 is a partial cross sectional view of a shifting lever 
taken along line IV— IV in FIG. 3; 
25 FIG. 5 is a plan view of a particular embodiment of a plate 
spring used in the shifting control device shown in FIG. 3; 

FIG. 6 is a plan view of a particular embodiment of a 
position-determining plate used in the shifting control 
device shown in FIG. 3; 

30 

FIG. 7 is a plan view of a particular embodiment of a 
clamp used in the shifting control device shown in FIG. 3; 

FIG. 8 depicts a particular embodiment of a structure for 
fixing the cables and wires of a corresponding pair of the 
35 shifting control devices shown in FIG. 1; 

FIGS. 9A-9B depict an alternative embodiment of a 
structure for fixing the cables and wires of a corresponding 
pair of the shifting control devices shown in FIG. 1; 

FIG. 10 is an oblique view of handle bars provided with 
40 an alternative embodiment of a bicycle shifting control 
mechanism according to the present invention; 

FIG. 11 is a partial cross sectional view of a shifting lever 
similar to the shifting lever shown in FIG. 4, but with a 
particular embodiment of a cable connector according to the 
45 embodiment shown in FIG. 10; 

FIG. 12 is a cross sectional view of a particular embodi- 
ment of a shift control device which may be used in the 
embodiment shown in FIG. 10; 
50 FIG. 13 is an oblique view of handle bars provided with 
another alternative embodiment of a bicycle shifting control 
mechanism according to the present invention; 

FIG. 14 is an oblique detailed view of the left side of the 
handlebar shown in FIG. 13; 
55 FIG. 15 is a front view of a first shifting control device 
shown in FIG. 13; 

FIG. 16 is a rear view of a first shifting control device 
shown in FIG. 13; 

FIG. 17 is an internal view of the first shifting control 
60 device shown in FIG. 13; 

FIG. 18 is an internal cross sectional view of the first 
shifting control device shown in FIG. 13; 

FIG. 19 is a side view of a second shifting control device 
65 shown in FIG. 13; 

FIG. 20 is a view taken along line XX— XX in FIG 19; 

FIG. 21 is a view taken along line XXI — XXI in FIG. 19; 
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FIG. 22 is a side view of an alternative embodiment of a 
second shifting control device which may be used with the 
first shifting control device shown in FIG. 13; 

FIG. 23 is a view taken along line XXIII— XXIII in FIG. 
22; 5 

FIG. 24 is a side view of another alternative embodiment 
of a second shifting control device which may be used with 
the first shifting control de vice shown in FIG. 13; 

FIG. 25 is a view taken along line XXV— XXV in FIG. 
24; 

FIG. 26 is a view illustrating the operation of the second 
shifting control device shown in FIG. 24; 

FIG. 27 is a cross sectional view of another alternative 
embodiment of a second shifting control device similar to 15 
the device shown in FIG. 24; and 

FIG. 28 is an oblique detail view of the right side portion 
of the handlebar for another alternative embodiment of a 
bicycle shifting control mechanism according to the present 
invention. 20 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

FIGS. 1 and 2 show handle bars provided with a particular 2$ 
embodiment of a bicycle shifting control mechanism accord- 
ing to the present invention. In this embodiment, the handle 
bars 1 arc handle bars for a mountain bike. A horizontally 
arranged stem component 2 is connected to a bicycle head 
pipe (not shown), and a cross component 4 is fixed to a stem 3Q 
bracket 3 at the end of the stem component 2. The cross 
component 4 is made of a metal pipe, both ends of which are 
bent at about a 90 degree angle. These parts constitute the 
side grips 5 and 6. Tubular synthetic resin grip members 7 
and 8 are located on the cross component 4. These grip 35 
members 7 and 8 are gripped when the handle bars are 
operated during normal running for steering purposes. 

A first front shifting control device 9 and a first rear 
shifting control device 10 are located transversely to the grip 
members 7 and 8. The first front shifting control device 9 is 40 
used to select a front chain wheel (not shown) for transfer- 
ring the chain. More specifically, a first front shifting lever 
24 in the first front shifting control device 9 is rotated to pull 
a wire 59 inside a cable 25 so as to drive and shift the front 
derailleur (not shown). The first rear shifting control device 45 
10 is used to select one of the rear multistage sprockets (not 
shown). More specifically, a first rear shifting lever 11 in the 
first rear shifting control device 10 is rotated to pull a wire 
14 in a cable 12 so as to drive the rear derailleur (not shown) 
and shift gears. The structure and function of the first rear 50 
shifting control device 10 is the same as the first front 
shifting control device 9 and thus will not be described in 
detail. 

A second front shift control device 16 is located at the side 
grip component 5. This second front shifting control device 55 
16 has essentially the same structure and function as the first 
front shifting control device 9, allowing front shifting to be 
controlled from this position as well. A second front shifting 
lever 26 in the second front shifting control device 16 is 
rotated to pull a wire 60 in a cable 27 so as to drive and shift 60 
the front derailleur (not shown). A second rear shifting 
control device 20 is located at the side grip component 6 on 
the same handle bars 1. The second rear shifting control 
device 20 has essentially the same structure and function as 
the first rear shifting control device 10, allowing rear shifting 65 
to be controlled from this position as well. A second rear 
shifting lever 22 in the second rear shifting control device 20 



is rotated to pull a wire 13 in a cable 15 so as to drive and 
shift the rear derailleur (not shown). 

The intermediate sections of the cables 15 and 27 are held 
by an annular cable clip 17. The cable clip 17 is fixed to the 
bottom of a plate-shaped anchoring metal fixture 18. The top 
of the anchoring metal fixture 18 is fixed with a nut 19 to one 
end of the corresponding grip member 7,8. A cable adjusting 
unit 21 is provided at the inlet of second rear shifting control 
device 20. This cable adjusting unit 21 is designed to fine 
tune the angle and position of the second rear shifting lever 
22 by moving the outer casing 15 and the cable 13 inside in 
relation to each other. A similar cable adjusting unit 23 is 
provided at the inlet of second from shifting control unit 16. 

FIG. 3 is a cross section depicting the interior of the first 
front shifting control device 9, and FIG. 4 is a partial cross 
section of the shifting lever when taken along line IV — IV 
in FIG. 3. As shown in FIG. 3, a pedestal 30 comprises the 
main body of the shifting control device and is fixed by a 
band member 31 to the cross component 4. One end of the 
band member 31 is established on the pedestal 30 so that it 
is rockable at a shaft 32, while the other end is fixed to the 
cross component 4 by a bolt 33. 

A fixing bolt 34 is screwed into a screw hole 35 on the 
pedestal 30. A Boor cover 36, a metal washer 37, and a plate 
spring 38 are fixed between the pedestal 30 and the fixing 
bolt 34. The floor cover 36 is a cover for the base, and the 
plate spring 38 is provided to push the position-determining 
ball 39 upward. The plate spring 38 is in the form of a disk, 
and ball-retaining holes 40 for determining the position of, 
and holding, the position-determining ball 39 are formed in 
the radial direction (see FIG. 5). The position -determining 
ball 39 can accordingly move only in the radial direction of 
the ball-retaining holes 40. 

A position-determining plate 41 is arranged in the direc- 
tion opposite the plate spring 38, with the position- 
determining ball 39 sandwiched between. The position- 
determining plate 41 is integrally fixed to the end face of a 
rotating cylinder member 42. Three position-determining 
holes 46 as well as position-determining holes 46 that differ 
from these by 180 degrees are formed in outer peripheral 
positions on the position-determining plate 41, for a total of 
six position-determining holes 46. Three position- 
determining holes 46 are located at the low L, middle M, and 
top T shifting ratios of the front shifting device. One 
position-determining ball 39 is inserted for these three 
position-determining holes 46, for a total of two position- 
determining balls 39 for all six holes. Friction components 
47 in the form of rings are formed along the inside periphery 
of the position-determining holes 46 of the position- 
determining plate 41. 

A clamp 50 is slidably and rotatably located on the 
cylindrical component 30a of the pedestal 30. Ball-retaining 
holes 51 are formed in the circumferential direction in the 
clamp 50. The position-determining balls 39 are held in the 
ball-retaining holes 51. The center position of the ball- 
retaining holes 51 expands in the radial direction. When the 
clamp 50 is rotated, the position-determining ball 39 in the 
ball-retaining hole 51 is thus moved in the radial direction 
and moves to the friction component 47 of the position- 
determining plate 41, where it is clamped. The rotating 
cylinder member 42 is slidably and rotatably located in part 
of the cylindrical part 30a of the pedestal 30. 

A coiled return spring 43 is located between the rotating 
cylinder component 42 and the pedestal 30. One end of 
spring 43 is fixed to the rotating cylinder component 42, and 
the other end is fixed to the pedestal 30. The return spring 43 
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is energized in the direction counter to the energizing force 
of a return spring in the rear shifter (not shown), so as to 
equalize the torque needed to operate the first front shifting 
lever 24. 

A wire -winding drum 44 is fixed along the outer periphery 5 
of the rotating cylinder component 42. A U-shaped concave 
part 45 is formed along the outer periphery of the wire- 
winding drum 44. As shown in FIG. 4, the distance in the 
radial direction of the concave component 45 varies depend- 
ing on the angle and position. The first front shifting lever 24 10 
is integrally provided on the wire- winding drum 44. This 
first front shifting lever 24 is rotated to allow the wire- 
winding drum 44 to be rotated. The concave component 45 
of the wire-winding drum 44 is for winding the push-pull 
cable 59. Since the distance in the radial direction varies 15 
depending on the angle and position, the lever ratio varies 
according to the angle and position when the first front 
shifting lever 24 is operated. 

To operate the first front shifting control device 9, the first 
front shifting lever 24 is operated so as to rotate the 20 
wire-winding drum 44. When the wire-winding drum 44 is 
thus rotated, the push-pull cable 59 is wound along the 
concave component 45, pulling the wire in the cable 25 and 
effecting the necessary shifting operation. When the wire- 
winding drum 44 is rotated, the integral rotating cylinder 
component 42 and position-determining plate 41 are also 
rotated with it at the same time. Although the position- 
determining ball 39 can move only in the radial direction by 
means of the ball-retaining hole 40, it is prevented from 
moving in the radial direction by means of the ball -retaining 
hole 51 of the clamp 50, so that it cannot move. 

As a result of this rotation, the position-determining ball 
39, which has stopped, is inserted into the next position- 
determining hole 46 of the position-determining plate 41, 3J 
where it functions to determine position. That is, if the initial 
position is the low L position, the position of the first front 
shifting lever 24, winding drum 44, rotating cylinder com- 
ponent 42, and position-determining plate 41 moves to the 
next middle M position. 4Q 

The following operations are done to execute this position 
determination in a non-stepwise manner. When the clamp 50 
is rotated, the position-determining ball 39 is moved in the 
radial direction by the ball-retaining hole 51, allowing the 
ball to move to the friction component 47. The position- 4S 
determining ball 39 fixes the position-determining plate 41 
by means of the friction component 47. The position- 
determining plate 41 cannot be rotated, so the rotating 
cylinder component 42 can be fixed at a desired location. 

The internal structure of the second front shifting control 50 
device 16 is the same as that of the first front shifting device 
9 and thus will not be described in detail. Similarly, a 
detailed description will also be omitted for the internal 
structure of the first rear, shifting control device 10 and 
second rear shifting control device 20 since Ihey are essen- 55 
tially the same, except for the different number of shifting 
stages. Alternatively, these shifting control devices may 
have another well-known structure. 

FIG. 8 illustrates the method for fixing the cables and 
wires of the first and second front shifting control devices. 60 
A bracket 56 is welded and/or fixed by rivets to the vertical 
frame 55. Two cable support arms 57 protrude from the 
bracket 56. Tubular cable receivers 58 and 58 are integrally 
provided at the tip of each cable support arm 57. These cable 
receivers 58 are provided with floors. Moles through which 65 
wire is passed are opened in these floors, and cable caps for 
cables 25 and 27 arc inserted into the cable receivers 58 to 



support them. One end each of the wire 59 of the cable 25 
and of the wire 60 of the cable 27 is fixed to a front derailleur 
driving link 61. More specifically, one end of each of the 
wires 59 and 60 is inserted into the groove of a fixing plate 
62, and the fixing plate 62 is fixed to the drive link 61 by a 
cable fixing bolt 63. Thus, when the first front shifting lever 
24 or second front shifting lever 26 is operated, the drive link 
61 constituting the four-node link mechanism of the front 
derailleur can be operated. 

In this embodiment, when either of the first front shifting 
lever 24 or second front shifting lever 26 is operated, it is not 
possible to effect shifting with a shifting ratio higher than 
that because the drive link 61 cannot be returned, i.e., is in 
a pulled state, when either one of the shifting control devices 
is being operated. To avoid this, the lever that is not being 
used should be in the lowest shifting ratio, such as the low 
L position. Thus, for example, before the first front shifting 
lever 24 is operated, the second front shifting lever 26 
should placed in the low L position initially. Thereafter, 
when the first front shifting lever 24 of the first front shifting 
control device 9 is operated, the wire 59 inside the cable 25 
is pulled, driving the drive link 61. This, in turn, allows the 
front derailleur to be operated, transferring the sprocket 
chain (not shown) to effect shifting. The second front 
shifting lever 26 of the second front shifting control device 
16 can be similarly operated, but in that case, the first front 
shifting lever 24 should initially be in the low L position. 

FIGS. 9a and 9b are front and side cross sections of a 
second method for fixing the cables 59,60 to the front 
derailleur. As shown therein, two cable receivers, 65 are 
fixed by welding to the vertical frame 55, and holes are 
provided at the bottoms to pass wires through. Cable caps 
for the cables 25 and 27 are inserted into the cable receivers 

65 and 65 to support them. 

One end each of the wire 59 of the cable 25 and of the 
wire 60 of the cable 27 is connected to a joint 66. The joint 

66 is further connected to one end of a wire 67, while the 
other end of the wire 67 is fixed to the drive link 61 that 
drives the front derailleur. The joint 66 is formed in the 
shape of a cylinder and is slidably inserted within a guide 
face 69 of a guide 68. 

When the first front shifting lever 24 of the first front 
shifting control device 9 is operated, the wire 59 inside the 
cable 25 is pulled. When the wire 59 is thus pulled, the joint 
66 is guided inside the guide 68, and the joint 66 is moved 
up and down. The up and down movement of this joint 66 
pulls and releases the wire 67 for controlling drive link 61 
and thus operating the front derailleur. 

FIG. 10 is an oblique view of handle bars provided with 
an alternative embodiment of a bicycle shifting control 
mechanism according to the present invention. Structures 
which are the same as those shown in FIG. 1 are numbered 
the same. In this embodiment, one end of wire 13 of cable 
15 is connected with a ball joint 72 to the intermediate 
section of the shifting control lever 11'. Similarly, one end of 
wire 60 of a cable 27 is connected with a ball joint 72 to the 
intermediate section of the shifting control lever 24'. The 
ball joint 72 is a well known structure in which a socket 
having a shape encompassing the spherical end of each wire 
13,60 is fixed on the shifting control levers H',24', thus 
allowing the wires 13,60 and the shifting control levers 
H',24' to be connected no matter what the angle of the 
shifting control levers. 

First front shift control device 9 and first rear shift control 
device 10 are constructed the same as in FIG. 1 with the 
exception of the provision of ball joint 72 on shift control 
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levers 11* and 24'. FIG. 11 is a cross section of first front shift guides ibe wound inner cable 140a. The winder 131 is fixed 

control lever 11' showing the structure of ball joint 72. to a rotating shaft 136 rotatably supported by a bearing on 

Furthermore, in this embodiment wire 59 is connected Ihe main control bracket 130. Also fixed to the winder 131 

directly to the front derailleur, and wire 14 is connected is a shift gear 137 that constitutes the positioning mechanism 

directly to the rear derailleur. 5 132 and on the peripheral surface of which are formed 

™- ^ . . . . . , ... serrated feed teeth and positioning teeth. 

FIG. 12 is a partial cross sectional view of a particular _ ... , , . 

... . c j f_ . ur. . i -i * i/i c „ j Fbe first shift lever 133 is rotatably mounted to the 

embodiment of second front shift control device 16'. Second . . fi lljC fi . ... , tT /. , M ■ . ■ 

. 1 j - -*ai ■ . . j .i. i rotating shaft 136. The first shift lever 133 is energized in the 

rear shift control device 20' is constructed the same way. In * ,. . f . niwr .. B if!, , 

... .... ., _,, , , , opposite direction from the operation direction by a torsion 

this embodiment, shifting control lever 26' can be rocked, JT 1M . . i « lV r^' A >\~> 

. , . . c .u m coil spring 152. A control component 145 is formed at the 

pivo ing on a central shaft 23 m the center position of he io dist / c J o{ )be finJt smft ^ 133 A feed , m ^ 

interlocking lever case 20^ One end of cable Ma connected ^ mounted fl ^ whcfe ^ first sh £ t lever ^ 

by means of a ball joint 72 to one end of the shifting control it / oncd ^ide to main brackeI 130 . The feed 

lever 26 , The other end of the shifting control lever 26 is , . . , . , , . ,. . , , 

..... ,- DI - . • . . pawl 146 is energized such that its distal end can come into 

provided with a tab 28 for manual operation that is bent in * , , ... % A , fU c ,u ur. 111 wru a,v 

\_ , . , . . . . . .r contact with the feed teeth of the shift gear 137. when this 

the shape of an L. As may be seen by the drawing, operating 15 c , . . . . r A . 

, *% f t ii . L , /n . first shift lever 133 is rotated m the direction of arrow A in 

the shifting control lever 26 allows the cable 60 to be c . -. u ... f j . . u .l 

. , , „ , . . r .. . , , . . FIG. 17, the feed pawl 146 engages with the feed teeth, the 

operated and allows the shifting control lever 26 to be , , , ,l • i i^i * . . i ■ 

.- r - i i . . . . f ,. shift gear 137 is engaged, and the winder 131 is rotated in 

interlocked with shifting control lever 24 , so that shifting ^ e vJindju direction 

can be controlled bv either the shifting control lever 26' or ^ , ... , " , , ... 

the shifting control lever 24'. 20 The second shift lever 134 has a control component 147 

„. , ,. „ , , , ., on its distal end. The second shift lever 134 is energized in 

FIG. 13 is an oblique view of handle bars provided with the Ue direclion from ^ operation ^ion by a 

another alternative embodiment of a bicycle shifting control ^ 153 ^ ^ levef U4 fe rmalabl ^ ^ 

mechanism according to the present invention. In FIG. 13, 0Q fl rolati haft 138 embcdded ^ the main comrol brackel 

main shift control devices 110/ and HOr pertaining to an m A refcase j 150 and a itioni wI 151> whicb 

embodiment of the present invention are mounted on both &K in conjunc(ion wjth thc smft Icver 134> 

ends of a main bar 112 that extends to the left and right of and which mnsSjtutc lhe release me cbanism 143, are pro- 

? ha r , fin *S?° n l ° ma , m u COnl ? 1 u V1CCS , vided at lhe ro,ational center of * e second shift lever 134 - 

110/ and HOr, grins 113 are mounted to the outside thereof ^ re , ease pawJ 15Q ^ pawI 151 position the 

on the main bar 112. Bar ends 114 that make up part of the winder 131 b stoppm g lhe positioning teeth 

handlebar 1U are mounted to the outside of the grips 113. forme(j OQ ^ ri heral surface of lhe shift gear 137 . ^ 

The bar ends 114 are mounted facing forward and upward on fe]case wl 150 ^ hed m the directioo of the ^ 

the ends of the main bar 1U. The main bar 112 is attached 13? b a rf 154 the sta(e of tQ me ^ 

to the distal end of a stem 118. The base end of the stem 118 , 3? fe rdeased b rotational actualion of the ^ond 

is mounted to the upper end of a suspension fork 115 such shift , eycr lM flnd |he kioni wl 151 is st d lo 

that it sandwiches the bead component U7 at thc distal end the shift gMr 13? simullaneously with this re , ease< When lhe 

of a bicycle frame 116. second sm kver m retUfns t() ilg originil pos i t i on 35 a 

Auxiliary shift control devices 120/ and 120r that are used resuh of its energization by the spring 152, the release pawl 

for the remote operation of the front and rear main shift 150 is s t op ped to the positioning teeth of the shift gear 137, 

control devices 110/and HOr are mounted to the distal ends 4Q and thc writer 131 is positioned in a state in which the inner 

of the bar ends 114. These auxiliary shift control devices ca5 i c has 5ceD playcd om by onc ^,0^ of , hc positioning 

120/ and 120r arc linked to the main shift control devices t eelh. The positioning pawl 151 comes out at this point. 

110/and HOr by two control cables 121a and 121f>, respec- A feed pawl rdease raechanism 155 thal works in ma _ 

tive ,v - junction with the second shift lever 134 is provided at (he 

Aa shown in FIGS. 14 through 16, the main shift control 45 rotational center of the second shift lever 134. The feed pawl 

devices 110/ and UOr are integrated with brake levers 121, re i ease mec hanism 155 rotates a feed pawl release gear 156, 

and they are mounted underneath the main bar 112 via brake which is rotatably supported on the rotating shaft 136, 

brackets 122 that swingably support the brake levers 121. according to the rotation of the second shift lever 134, and 

The main shift control device llOr, which is used for rear routes the feed pawl 146 to the position where it disengages 

shifts, will be described below. 50 f rom tbe s hifl gear 137. 

As shown in FIGS. 15 through 18, the main shift control The first shift lever 133 and second shift lever 134 rotate 

device llOr comprises a main control bracket 130 that is in opposite directions from one another. Specifically, in FIG. 

formed integrally with a brake bracket 122; a winder 131 16, the first shift lever 133 rotates in the direction of arrow 

that is positioned in the interior of the main control bracket B, while the second shift lever 134 rotates in the direction of 

130 and is rotatably supported by the main control bracket 55 arrow C. The positions after this rotation are close to each 
130; a positioning mechanism 132 for setting the rotational other. Inner cable stopping components 145a and 147a that 
position of the winder 131 in stages; a first shift lever 133 slop the inner cables 123a and 123b of the control cables 
that is used to operate the winder 131 rotationally; a release 121a and 1216 are provided to the control component 145 of 
mechanism 143 for releasing the setting of the rotational the first shift lever 133 and the control component 147 of the 
position of the winder 131; and a torsion coil spring 135 for 60 second shift lever 134, respectively. The inner cable stop- 
energizing the winder 131 in the opposite direction from the pm g components 145a and 147a are designed to stop drums 
winding direction. The main shift control device 11 Or also 124a and 1246 fixed to the distal ends of the inner cables 
has a display 130 for displaying the rotational position. 123a and 1236. Outer stopping components 130a and 1306, 

The winder 131 has a shift cable stopping component 141 which are used to stop the outer casings 125a and 1256 of 

that is used lo stop the inner cable 140a of a shift cable (FIG. 65 thc control cables 121a and 1216, arc provided to the main 

14) connected to a rear derailleur (not shown). Thc winder control bracket 130. Thc outer stopping component 130a is 

131 also has around its periphery a cable guide 142 that provided to the lower portion of the main control bracket 
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130 in FIG. 16, and the outer stopping component 1306 is 
formed at the boundary between the brake bracket 122 and 
the main control bracket 130. 

A display 139 has an indicator needle 157 mounted at the 
distal end of the rotating shaft 136. The indicator needle 157 5 
is linked to one end of the rotating shaft 136, and rotates to 
display the shift position. 

The auxiliary shift control devices 120/and 120r will now 
be described. The following description will be for the 
auxiliary shift control device 120r linked to the main shift 30 
control device 11 Or for rear shifting. 

As shown in FIGS. 19 to 21, the auxiliary shift control 
device 120r comprises an auxiliary control bracket 160 
mounted to the distal end of the bar end 114 that makes up J5 
part of the handlebar 111, a first auxiliary shift lever 161 
rotatably supported by the auxiliary control bracket 160, a 
second auxiliary shift lever 162 rotatably supported by the 
auxiliary control bracket 160 next to the first auxiliary shift 
lever 161, and a torsion coil spring 163 that is used to return 2Q 
these auxiliary shift levers 161 and 162 to specific positions. 

The auxiliary control bracket 160 has a ring-shaped 
fastening component 165 that has a groove formed in its 
radial direction, and a tube 166 that is fixed to the bar end 
114 by the fastening component 165. A bearing 167 is 25 
installed around the outer periphery of the tube 166, and the 
first auxiliary shift lever 161 is rotatably supported via this 
bearing 167. A bushing 168 is installed around the outer 
periphery of the tube 166 at a distance from the bearing 167 
in the axial direction, and the second auxiliary shift lever 3Q 
162 is rotatably supported by the bushing 168. A return-use 
torsion coil spring 163 is installed in a twisted state between 
the bearing 167 and the bushing 168. One end of the torsion 
coil spring 130 is stopped by the first auxiliary shift lever 
161, and the other end is stopped by the second auxiliary 35 
shift lever 162. As a result, the first auxiliary shift lever 161 
and the second auxiliary shift lever 162 are energized in 
opposite directions from one another (the play-out directions 
of the inner cables 123a and 1236). Here, since the two 
auxiliary shift levers 161 and 162 rotate in opposite 40 
directions, a single torsion coil spring 163 can serve as the 
two energization means for energizing the two levers 161 
and 162. 

As shown in FIG. 20, an outer stopping component 170 
and an inner stopping component 171 that extend in the axial 45 
direction of the bar end 114 are formed in the fastening 
component 165. The outer stopping component 170 stops 
the distal end of the outer casing 125a of the control cable 
12 la. The inner cable 123a of this control cable 121a is 
stopped by an inner stopping component 172 formed on the 50 
peripheral surface of the first auxiliary shift lever 161. The 
inner stopping component 171 stops the drum 1266 at the 
distal end of the inner cable 1236 of the control cable 1216. 
The outer casing 1256 of this control cable 1216 is stopped 
by an outer slopping component 173 provided to the second 55 
auxiliary shift lever 162. The fastening component 165 is 
fastened to the bar end 114 by a fastening bolt 175. 

The first auxiliary shift lever 161 has a ring component 
180 and an auxiliary control component 181 that extends 
outward from the ring component 180 in the radial direction. 60 
A stopper 182 that strikes the fastening component 165 is 
provided to the outer peripheral surface of this ring compo- 
nent 180 such that it protrudes outward, and the inner 
stopping component 172 is formed at this stopper 182. This 
first auxiliary shift lever 161 is energized by the torsion coil 65 
spring 163 and is always disposed at the location where the 
stopper 182 strikes the fastening component 165. 



The second auxiliary shift lever 162 has a ring component 
185 and an auxiliary control component 186 that extends 
outward from the ring component 185 in the approximate 
radial direction. The auxiliary control component 186 is 
formed on the opposite side from the auxiliary control 
component 181 with respect to the axial center. A stopper 
187 is formed at the base of the auxiliary control component 

186. The stopper 187 strikes the fastening component 165. 
The outer stopping component 173 is formed in this stopper 

187. This second auxiliary shift lever 162 is energized by the 
torsion coil spring 163 and is always disposed at the location 
where the stopper 187 strikes the fastening component 165. 

The actuation during a shift will now be described. 

When the first shift lever 133 of the main shift control 
devices 11 Or and 110/ is rotationally operated in the direc- 
tion of arrow B in FIG. 16 (downward) by the thumb, for 
example, the winder 131 is rotated in the winding direction 
(the direction of arrow A in FIG. 17) by the feed pawl 146. 
As a result, the inner cable 140a of the shift cable 140 is 
pulled, and the front derailleur or rear moves upward, for 
example. In the case of a front derailleur, the chain guide of 
the front derailleur moves from a smaller diameter gear 
toward a larger diameter gear and from the inner cable 
toward the outer casing. In the case of a rear derailleur, chain 
guide of the rear derailleur moves from a smaller diameter 
gear toward a larger diameter gear and from the outer casing 
toward the inner cable. When the feed pawl 146 moves the 
winder 131, the release pawl 150 restricts the rotation of the 
winder 131 in the line play-out direction at the point when 
the rotation comes to a halt, while stopping the positioning 
teeth of the shift gear 137 by one tooth at a time. The winder 
131 is positioned rotationally by one stage at a time by this 
release pawl 150. 

Meanwhile, when the first auxiliary shift lever 161 of the 
auxiliary shift control devices 120/ and 120r is rotationally 
operated in the direction of arrow D) in FIG. 19 by the 
thumb, for example, the inner cable 123a of the control cable 
121a is pulled and moves in the direction of arrow B in FIG. 
16, just as when the first shift lever 133 was operated by the 
thumb. As a result, the inner cable 140a of the shift cable 140 
is pulled in the same manner as that described above. 

When the second shift lever 134 is rotationally operated 
in the direction of arrow C by the index finger, for example, 
the release pawl 150 retracts from the shift gear 137, and at 
the same time the positioning pawl 151 strikes the shift gear 
137. As a result, the winder 131 is halted in a slate in which 
it has rotated slightly in the line play-out direction. At this 
point, the feed pawl 146 is also retracted from the shift gear 
137 by the feed pawl release mechanism 154. When the 
second shift lever 134 is returned to its home position by the 
spring 152 in this state, the positioning pawl 151 retracts 
from the shift gear 137, the release pawl 150* is stopped by 
the tooth on the upstream side in the line play-out direction 
of the shift gear 137, and the winder 131 rotates by one tooth 
in the line play-out direction. As a result, the inner cable 
140a of the control cable 140 is played out by one shift step, 
and the derailleur moves downward. In the case of a front 
derailleur, for instance, the chain guide moves from a larger 
gear to a smaller gear and from the outer casing to the inner 
cable, and in the case of a rear derailleur, the chain guide 
moves from a larger gear to a smaller gear and from the inner 
cable to the outer casing. 

Meanwhile, when the second auxiliary shift lever 162 of 
the auxiliary shift control devices 120/ and 120r is operated 
in the direction of arrow E in FIG. 19 by the index finger, for 
example, the outer casing 1256 of the control cable 1216 is 
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pushed, and the inner cable 1236 is relatively pulled. As a 
result, the second shift lever 134 rotates in the direction of 
arrow C in FIG. 16, the inner cable 140a of the shift cable 
140 is played out by the above actuation, and a downshift is 
made. 

Here, the shift control can be performed by either of the 
main shift control devices 110/ and 11 Or and auxiliary shift 
control devices 120/ and 120r. Furthermore, either of the 
shift control devices can be used to make a shift by repeating 
the same actuation from a given position, regardless of the 
shift step. Therefore, shift control can be performed easily 
and reliably from two handle positions. 

In the above embodiment, the auxiliary shift levers of the 
auxiliary shift control device were rotated in a different 
directions, but they may also be rotated in the same 
direction, as shown in FIGS. 22 and 23. The routing of the 
control cables 121a and 1216 is easier in this case. 

In this embodiment, the auxiliary shift control device 
120r has an auxiliary control bracket 160, a first auxiliary 
shift lever 161, a second auxiliary shift lever 162, a first 
torsion coil spring 163a that is used to return the first 
auxiliary shift lever 161 to a specific rotational position, and 
a second torsion coil spring 163b that is used to return the 
second auxiliary shift lever 162 to a specific rotational 
position. The auxiliary control bracket 160 has a fastening 
component 165 and a lube 166 that is fastendePby the 
fastening component 165. A bearing 167 is disposed at a 
distance on the outer peripheral side of the tube 166, and the 
first auxiliary shift lever 161 is rotatably supported on the 
tube 166 by this bearing 167. A bushing 168 is disposed at 
a distance from the bearing 167 on the outer peripheral side 
of the tube 166, and the second auxiliary shift lever 162 is 
rotatably supported on the tube 166 by this bushing 168. 

With this structure, the first auxiliary shift lever 161 and 
the second auxiliary shift lever 162 are provided with 
stoppers 182 and 187, respectively, that each strike the 
fastening component 165, and these stoppers 182 and 187 
are provided with the inner stopping components 171 and 
172 that stop the inner cables 123a and 1236 of the control 40 
cables 121a and 1216. The fastening component 165 is 
provided with two outer casing stopping components 170 
and 173 that stop the outer casings 125a and 1256, respec- 
tively. 

With a structure such as this, when the first auxiliary shift 45 
lever 161 is rotationally operated downward as shown by a 
broken line in FIG. 22, the first shift lever 133 rotates via the 
control cable 121a, and an upshift is made. Conversely, 
when the second auxiliary shift lever 162 is rotationally 
operated downward, the control cable 1216 is operated, the 
second shift lever 134 is operated, and a downshift is made. 

With the above embodiment, a shift was made in the 
auxiliary shift control device by means of two auxiliary shift 
levers, but in the following embodiment, the shift control is 
performed with a single auxiliary shift lever. As shown in 55 
FIGS. 24 to 26, this auxiliary shift control device 120r has 
a main control bracket 190, an auxiliary shift lever 191 that 
is rotatably supported on the main control bracket 190, a 
rotary member 192 that only rotates in conjunction with the 
rotation of the auxiliary shift lever 191 in one direction, a 
first torsion coil spring 193a that returns the auxiliary shift 
lever 191 to a specific position, and a second torsion coil 
spring 1936 that returns the rotary member 192 to a specific 
position. The main control bracket 190 has a fastening 
component 195 and a tube 196 that is fastened by the 
fastening component 195. The lower end of the tube 196 in 
FIG. 25 is formed so as to cover the rotary member 192. The 
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fastening component 195 has outer casing stopping compo- 
nents 191a and 1916 that stop the outer casings of the two 
control cables 121a and 1216. The auxiliary shift lever 191 
has an inner cable stopping component 192a that stops the 
distal end of the inner cable 123a of the control cable 121a. 
This inner cable stopping component 192a also functions as 
a stopper that strikes the fastening component 195. The 
rotary member 192 has an inner cable stopping component 
1926 that stops the distal end of the inner cable 1236 of the 
control cable 1236. This inner cable stopping component 
1926 also functions as a stopper that strikes the fastening 
component 195. 

The auxiliary shift lever 191 has a ring component 198 
that is rotatably supported on the tube 196, and a control 
component 199 that extends from the ring component 198 in 
the radial direction. An engagement component 200 that is 
sunken lower than the other portions during a specific angle 
in the peripheral direction is formed on the rotary member 
192 side of the ring component 198. An engagement pro- 
trusion 201 is formed around the outer periphery of the 
rotary member 192 toward this engagement component 200. 
As a result of the engagement of the engagement protrusion 
201 and the engagement component 200, the range of 
rotation of the rotary member 192 is restricted, the rotary 
member 192 is energized at a specific position by the second 
torsion coil spring 1936, and further rotation is prohibited by 
the stopper, so the rotary member 192 only rotates in 
conjunction with the counterclockwise rotation (in FIG. 26) 
of the auxiliary shift lever 191, and does not rotate in 
conjunction with clockwise rotation. 

With a structure such as this, when the auxiliary shift lever 
191 is rotated clockwise from the specific position indicated 
by the solid lines in the figure, the rotary member 192 does 
not rotate, and only the auxiliary shift lever 191 rotates 
clockwise. As a result, the inner cable 123a of the control 
cable 12 la is pulled and the first shift lever 133 is actuated. 
Conversely, when the auxiliary shift lever 191 is rotated 
counterclockwise from the specific position indicated by the 
solid lines, the inner cable 123ajust goes slack and is not 
pulled, and the rotary member 192 rotates counterclockwise 
in conjunction with the rotation of the auxiliary shift lever 
191. As a result, the inner cable 1236 of the control cable 
1216 is pulled and the second shift lever 134 is actuated. 
With a structure such as this, an upshift or downshift can be 
made according to the rotational direction of the single 
control lever, so a shift can be made easily and reliably. 

In the above embodiment, the design was such that the 
control cable 121a was stopped by the auxiliary shift lever 
191, but as shown in FIG. 27, two rotary members 192a and 
1926 may be provided, one on either side of the auxiliary 
shift lever 191, and the control cables 121a and 1216 may 
be slopped by the rotary members 192a and 1926, respec- 
tively. In this case, the auxiliary shift lever 191 rotates in 
both directions, but the rotary member 192a only follows 
this rotation in one direction of the auxiliary shift lever 191, 
and the rotary member 1926 only follows the rotation in the 
other direction of the auxiliary shift lever 191. The two 
rotary members 192a and 1926 are energized in opposite 
directions by the torsion coil spring 193a and 1936. Again 
in this embodiment, a shift can be made easily and reliably 
since an upshift or downshift can be made according to the 
rotational direction of the single control lever. 

In the above embodiment, the brake lever 121 was only 
provided to the main bar 112, so shift control could not be 
performed on the bar end 114 side, but as shown in FIG. 28, 
the main shift control device llOr may be separate from the 
brake lever 222, and the brake lever 222 may be mounted at 
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the distal end of the bar end 114. Also, the auxiliary shift 
control device 120r may be mounted directly at the distal 
end of the bar end 114. 

In FIG. 28, the main shift control device llOr comprises 
a main control bracket 130c and a first shift lever 133 and 5 
second shift lever 134 that are rotatably supported inside the 
main control bracket 130c. The main control bracket 130c is 
provided with outer casing stopping components 130a and 
1306 that stop the outer casings of the two control cables 
121a and 1216. The rest of the structure is the same as that 10 
in the main shift control device described above, and as such 
will not be described here. 

The auxiliary shift control device 120r has a rotary 
bracket 210 fixed to the distal end of the bar end 114, and a 
first auxiliary shift lever 211 and second auxiliary shift lever 15 
212 that are rotatably supported by the rotary bracket 210. 
The first auxiliary shift lever 211 and second auxiliary shift 
lever 212 each can be returned to a specific position by a 
spring (not shown), and the rotational operation thereof 
begins from this specific position. The first auxiliary shift 20 
lever 211 and second auxiliary shift lever 212 are provided 
with inner cable stopping components 211a and 212a, 
respectively. The auxiliary control bracket 210 is provided 
with outer casing stopping components 210a and 2106. 

Meanwhile, a brake bracket 220 and the bar end 114 are 
mounted integrally or separately to the distal end of the bar 
end 114. A first brake lever 221 that extends to the grip 113 
side, and a second brake lever 222 that extends along the bar 
end 114, are integrally and rotatably supported by the brake 3Q 
bracket 220. With a structure such as this, shift control and 
braking control can both be performed with the bar end 114, 
so shift control and braking control can both be performed 
easily and reliably from two handle positions. 

While the above is a description of various embodiments 35 
of the present invention, further modifications may be 
employed without departing from the spirit and scope of the 
present invention. For example, the first and second front 
shifting control devices 9 and 16 in the embodiments 
disclosed in FIGS. 1-12 were types in which wires are 40 
driven by shifting levers, and these wires are returned by the 
same shifting levers. These front shifting control devices 9 
and 16, however, may have another well-known structure 
not of this type, in which a ratchet mechanism is internally 
installed, and in which the wires are transported and driven 45 
by the shifting levers but are stopped by the ratchet 
mechanism, with a release lever provided to disconnect this 
engagement. The first rear shifting control device 10 and 
second rear shifting control device 20 may also have another 
structure and function. Although the shifting levers did not 50 
return to the operating positions in the aforementioned first 
and second front shifting control devices 9 and 16, they may 
be types that do return to the original position every time 
they are operated. 

Although the interlocking of the shifting control device 11 55 
and shifting control device 22 was effected with the cable 13 
in the embodiments described in FIGS. 1-12, it may also be 
effected by another method, such as where the wire-winding 
drum 44 and the shifting control lever 22 are interlocked by 
a rod, or where a winding drum (no wire) driven by a shift go 
control lever 22 and the wire-winding drum 44 are inter- 
locked with a rod or push-pull cable. 

The same kinds of modifications also could be applied to 
the embodiments shown in FIGS. 13-28. Furthermore, in 
the embodiments shown in FIGS. 13-28, the auxiliary shift 65 
control devices 120/ and 120r were mounted to the bar end 
114 of a mountain bike, but the present invention is not 
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limited to this, and the auxiliary shift control devices may 
instead be mounted to the DH bar (also known as an aero 
bar) of a road bike. Also, the auxiliary shift control devices 
120/ and 120r were mounted to the bar end 114, and the 
main shift control devices 110/ and 110r were mounted to 
the main bar 112, but the present invention is not limited to 
this, and the main shift control devices 110/ and 11 Or may 
instead be mounted to the bar end 114, and the auxiliary shift 
control devices 120/ and 120r to the main bar 112. 

Thus, the scope of the invention should not be limited by 
the specific structures disclosed. Instead, the true scope of 
the invention should be determined by the following claims. 
Of course, although labeling symbols are used in the claims 
in order to facilitate reference to the figures, the present 
invention is not intended to be limited to the constructions 
in the appended figures by such labeling. 

What is claimed is: 

1. A bicycle shifting control apparatus for a bicycle 
transmission, the apparatus comprising: 

a first shifting control device (9,10,11 0/,110r) located at a 
first position on the bicycle, the first shifting control 
device including a first rotating member (24,11,133, 
134) for causing the first shifting control device (9,10, 
UO/jUO/-) to operate a first transmission element (25, 
12,140); 

a second shifting control device (16,20,120/,120r) located 
at a second position on the bicycle, the second shifting 
control device (16,20,120/,120r) including a second 
rotating member (26,22,161, 162,191,211,212) for 
causing the second shifting control device (16,20,120/, 
120r) to operate a second transmission element (27,15, 
121a,1216); and 

interlocking means (72,63, 66,145a,147a) for interlocking 
the first shifting control device (9,10,110/,110r) and the 
second shifting control device (16,20,120/,120/-) so that 
movement of either the first rotating member (24,11, 
133,134) or the second rotating member (26,22,161, 
162,191,211,212) causes the first shifting control 
device (9,10,110/,110r) to operate the first transmission 
element (25,12,140). 

2. The apparatus according to claim 1 wherein the inter- 
locking means comprises a coupler (63,66) for coupling the 
first transmission element (25,12) and the second transmis- 
sion element (27,15) together. 

3. The apparatus according to claim 2 wherein the coupler 
(66) comprises a joint for coupling the first transmission 
element (25,12) and the second transmission element (27, 
15) together and to a third transmission element (67) so that 
the third transmission element (67) may be coupled to the 
bicycle transmission. 

4. The apparatus according to claim 3 further comprising 
a guide (69) in which the joint is slidingly disposed. 

5. The apparatus according to claim 2 wherein the first 
shifting control device (9,10) comprises: 

a first winding drum (44) coupled to the first rotating 
member (24,11) for winding and unwinding a cable 
(59,14,140a) of the first transmission element (25,12). 

6. The apparatus according to claim 5 wherein the second 
shifting control device (16,20) comprises: 

a second winding drum (44) coupled to the second 
rotating member (26,22) for winding and unwinding a 
cable (60,13) of the second transmission element (27, 
15). 

7. The apparatus according to claim 5 wherein the first 
shifting control device (9,10) further comprises: 

a first positioning unit (38,39,41) coupled to the first 
rotating member (24,11) for positioning the first rotat- 
ing member (24,11) at discrete locations. 
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8. The apparatus according to claim 7 wherein the second 
shifting control device (16,20) comprises: 

a second winding drum (44) coupled to the second 
relating member (26,22) for winding and unwinding a 
cable (60,13) of the second transmission element (27, 5 
15); and 

a second positioning unit (38,39,41) coupled to the second 
rotating member (26,22) for positioning the second 
rotating member (26,22) at discrete locations. 

9. The apparatus according to claim 1 wherein the inter- ^ 
locking means (72, 145a, 147a) couples the second transmis- 
sion element (27,15,121a,121£>) to the first shifting control 
device (9,10,110/,110r) so that movement of the first rotat- 
ing member (24,11,133,134) causes movement of the second 
transmission element (27,15,121a,12i£>). 

10. The apparatus according to claim 9 wherein the 
interlocking means (72,145a,l47a) comprises a coupler 
(72,145a,147a) for coupling the second transmission ele- 
ment (27,15,121a,121Z>) to the first rotating member (24,11, 
133,134). 

11. The apparatus according to claim 10 wherein the 
coupler (72) comprises a ball joint. 

12. The apparatus according to claim 9 wherein the 
second rotating member (26,22) has first and second ends, 
wherein the second rotating member (26,22) is pivotably 
coupled to the second shifting control device (16,20) 
between the first end and the second end, wherein the first 
end has a manual control surface, and wherein the second 
end is coupled to the second transmission element (27,15). 

13. The apparatus according to claim 9 wherein the first 
shifting control device (9,10) comprises: 

a first winding drum (44) coupled to the first rotating 
member (24,11) for winding and unwinding a cable 
(59,14,140a) of the first transmission element (25,12). 

14. The apparatus according to claim 13 wherein the first 
shifting control device (9,10) further comprises: 

a first positioning unit (38,39,41) coupled to the first 
rotating member (24,11) for positioning the first rotat- 
ing member (24,11) at discrete locations. 

15. The apparatus according to claim 14 wherein the 
second rotating member (26,22) has first and second ends, 
wherein the second rotating member (26,22) is pivotably 
coupled to the second shifting control device (16,20) 
between the first end and the second end, wherein the first 
end has a manual control surface, and wherein the second 
end is connected to the second transmission element (27,15). 

16. The apparatus according to claim 1 wherein the first 
transmission element (25,12,140) comprises a first cable 
(59,14,140a), and wherein the second transmission element 
(27,15,121a,1216) comprises a second cable (60,13,123a, 
123f>). 

17. The apparatus according to claim 1 wherein the first 
rotating member (24,11,133,134) comprises a Grst shifting 
lever (24,11,133,134). 

18. The apparatus according lo claim 1 wherein the 
second rotating member (26,22,161,162,191,211,212) com- 
prises a second shifting lever (26,22,161,162,191,211,212). 

19. The apparatus according to claim 1 wherein the first 
rotating member (24,11,133,134) comprises a first shifting 
lever (24,11,133,134), and wherein the second rotating 
member (26,22,161,162,191,211,212) comprises a second 
shifting lever (26,22,161,162,191,211,212). 

20. The apparatus according to claim 1 wherein the first 
shifting control device (U0/,110r) includes a third rotating 
member (133,134) for causing the first shifting control 
device (110/,110r) to operate the first transmission element 
(140). 
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21. The apparatus according to claim 20 wherein the first 
shifting control device (110/,110r) is adapted to pull a cable 
(140a) of the first transmission element (140) in response to 
movement of the first rotating member (133), and wherein 
the first shifting control device (110/, 11 Or) is adapted to 
release the cable (140a) of the first transmission element 
(140) in response to movement of the third rotating member 
(134). 

22. The apparatus according to claim 21 further compris- 
ing a third transmission element (121a,1216), wherein the 
interlocking means (145a,147a)couples the second trans- 
mission element (12 la ,12 lb) and the third transmission 
element (12 la, 12 16) to the first shifting control device 
(110/,110r) so that rotating the second rotating member 
(191) in one direction causes the first shifting control device 
(110/,110r) to pull the cable (140a) of the first transmission 
element (140), and rotating the second rotating member 
(191) in an opposite direction causes the first shifting control 
device (110/,110r) to release the cable (140a) of the first 
transmission element (140). 

20 23. The apparatus according to claim 22 wherein the 
interlocking means (145a,147a) couples the second trans- 
mission element (12 la ,1216) and the third transmission 
element (121a,121£>) to the first shifting control device 
(110/,110r) so that rotating the second rotating member 
25 (191) in one direction rotates only the first rotating member 
(133,134), and rotating the second rotating member (191) in 
an opposite direction rotates only the third rotating member 
(133,134). 

24. The apparatus according to claim 23 further compris- 
30 ing a biasing mechanism (193a,1936) for biasing the second 

rotating member (191) to an initial position. 

25. The apparatus according to claim 23 wherein the 
second transmission element (121a,121£>) comprises a first 
cable (123a,123ft), and wherein the third transmission ele- 
ment (121a,121£>) comprises a second cable (123a,123fc). 

35 26. The apparatus according to claim 23 wherein the first 
and third rotating members (133,134) each comprises a 
lever. 

27. The apparatus according to claim 23 wherein the 
second rotating member (191) comprises a lever. 
40 28. The apparatus according to claim 23 wherein the first 
rotating member (133), the second rotating member (191) 
and the third rotating member (134) each comprises a lever. 

29. The apparatus according to claim 21 wherein the 
second shifting control device (110/,110r) includes a fourth 

as rotating member (161,162,211,212) for causing the second 
shifting control device (120/,120r) to operate a third trans- 
mission clement (121a,121£>), and wherein the interlocking 
means (145a,147a) interlocks the first shifting control 
device (110/,UOr) and the second shifting control device 
50 (120/,120r) so that movement of either the first rotating 
member (133,134), the second rotating member (161,162, 
2U,212), the third rotating member (133,134), or the fourth 
rotating member (161,162,211,212) causes the first shifting 
control device (110/,110r) to operate the first transmission 
55 element (140). 

30. The apparatus according to claim 29 wherein the 
interlocking means (145a) connects the second transmission 
element (121a) to the first shifting control device (110/,110r) 
so that movement of the second rotating member (161,211) 

60 causes the first shifting control device (llO/.llOr) to pull a 
cable (140a) of the first transmission element (140), and 
wherein the interlocking means (147a) connects the third 
transmission element (1216) to the first shifting control 
device (110/,110r) so that movement of the fourth rotating 
65 member (162,212) causes the first shifting control device 
(110/,110r) to release a cable (140a) of the first transmission 
element (140). 
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31. The apparatus according to claim 30 wherein the a first rotating member (133) for causing the shifting 
interlocking means (145a,147a) comprises: control device (110f,110r) to operate the transmission 

a first coupler (145a) for coupling the second transmission control element (140) in one direction; 

element (121a) to the first rotating member (133); and a second rotating member (134) for causing the shifting 

a second connector (147a) for connecting the third trans- 5 control device (110/,110r) to operate the transmission 

mission element (1216) to the third rotating member control element (140) in an opposite direction; and 

(134). a first coupler (145a,147a) for coupling the shifting 

32. The apparatus according to claim 31 further compris- control device (110/,110r) to a first transmission ele- 
ing a biasing mechanism (163,1 63a,1636) for biasing the ment (121a,1216) different from the transmission con- 
second and fourth rotating members (161,162) to an initial 10 trol element (140). 

position. 43. The apparatus according to claim 42 further compris- 

33. The apparatus according to claim 31 wherein the ing a biasing mechanism (152,153) for biasing the first 
second transmission element (121a) comprises a first cable rotating member (133) and the second rotating member 
(123a), and wherein the third transmission element (1216) (134) to respective initial positions. 

comprises a second cable (123b). j5 44. The apparatus according to claim 42 wherein the 

34. The apparatus according to claim 31 wherein the first transmission control element (140) comprises a cable 
and third rotating members (133,134) each comprises a (140a), and further comprising a winder (131), wherein the 
lever. winder (131) pulls the cable (140a) in response to rotation 

35. The apparatus according to claim 31 wherein the of the first rotating member (133), and wherein the winder 
second and fourth rotating members (161,162,211,212) each (131) releases the cable (140a) in response to rotation of the 
comprises a lever. 20 second rotating member (134). 

36. The apparatus according to claim 31 wherein the first 45 706 apparatus according to claim 42 wherein the first 
rotating member (133), the second rotating member (161, rotatin g member (133) rotates in a first direction for causing 
211), the third rotating member (134) and the fourth rotating ^ coa }™l device (U0/,U0r) to operate the trans- 
member (162,212) each comprises a lever. m * si0n controi c ^ ment < 140 > ,n u the °? ; direction, and 

37. A bicycle shift control apparatus for a bicycle 25 where ? D lhe * c ° nd ™ atm S member r ?! ales m ™ 

... t . . J opposite second direction for causing the shifting control 

transmission, the apparatus comprising: , . , nM11A v . .*!_«•■ « i i 

, ... ,~ , t . , device (110/,110r) to operate the transmission control ele- 

a shifting control device (9,10,110/,ll0r) adapted to be raem (140) m the opposite direction, 

connected to a transmission control element (25,12, 46 The apparatus according to claim 42 further compris- 

140) used to control the bicycle transmission, the 3Q j ng a second coupler (145a,147a) for coupling the shifting 

shifting control device (9,10,110/, llOr) including a first control device (110/,110r) to a second transmission element 

shifting lever (24, 11, 133, 134) for causing the shifting (I21a,1216) different from the transmission control element 

control device (9,10,110/,110r) to operate the iransmis- (140). 

sion control element (25,12,140); and 47. The apparatus according to claim 46 wherein the first 

a first coupler (72,145a,147a) for coupling the shifting 35 rotating member (133) comprises a first shifting lever (133), 

controls device (9,10,110/,110r) to a first transmission and wherein the second rotating member (134) comprises a 

element (13,60,121a,1216) different from the transmis- second shifting lever (134). 

sion control clement (25,12,140). 48. The apparatus according to claim 47 wherein the first 

38. The apparatus according to claim 37 wherein the first coupler (145a) is adapted to couple the first transmission 
coupler (72,145a,147a) is disposed on the first shifting lever 4Q element (121a) to the first shifting lever (133), and wherein 
(24,11,133,134). the second coupler (147a) is adapted to couple the second 

39. A bicycle shift control apparatus for a bicycle transmission element (1216) to the second lever (134). 
transmission, the apparatus comprising: 49. The apparatus according to claim 46 wherein the first 

a shifting control device (110/,110r) adapted to be con- rotating member (133) and the second rotating member 

nected to a transmission control element (140) used to 45 (134) are rotatably supported on a main bracket (130), 

control the bicycle transmission, the shifting control wherein the first coupler (145a) is adapted to couple an inner 

device (110/,110r) including a first rotating member cable (123a) of the first transmission element (121a) to the 

(133,134) for causing the shifting control device (110/, first rotating member (133), wherein the second coupler 

llOr) to operate the transmission control element (140); (147a) is adapted to couple an inner cable (1236) of the 

a biasing mechanism (152,153) for biasing the first rolal- 50 second transmission element (1216) to the second rotating 

ing member (133,134) to an initial position; and member (134), and wherein the main bracket (130) includes: 

a first coupler (145a,147a) for coupling the shifting a first stopper (130a) for stopping an outer casing (125a) 

control device (110/,110r) to a first transmission ele- of the first transmission element (121a); and 

mcnt (121a,1216) different from the transmission con- a second stopper (1306) for stopping an outer casing of 

trol clement (140). 55 the second transmission clement (1216). 

40. The apparatus according to claim 39 wherein the first 50. An auxiliary shift lever apparatus for a bicycle having 
coupler (145a,147a) is disposed on the first rotating member a main shifting control device (9,10,110/,110r) for operating 
(133,134). a transmission control element (25,12,140) connected to a 

41. The apparatus according to claim 39 wherein the first bicycle transmission, wherein the shifting control, device 
rotating member (133,134) comprises a first shifting lever so (9,10,110/,110r) includes (a) a first main rotating member 
(133,134). (24',1T,133,134) for causing the main shifting control 

42. A bicycle shift control apparatus for a bicycle device (9,10,110/,110r) to operate the transmission control 
transmission, the apparatus comprising: element (25,12,140), and (b) a first transmission element 

a shifting control device (110/,110r) adapted to be con- (27,15,121a,1216), the auxiliary shifting apparatus compris- 

nected to a transmission control element (140) used to 65 ing: 

control the bicycle transmission, the shifting control a first auxiliary rotating member (26',22\161,162,191, 

device (110/,110r) including: 211,212); 
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a mounting member (165,195,210) adapted to rot at ably 
mount the first auxiliary rotating member (26\22',161, 
162,191,211,212) to a handlebar (5\6\114); and 

a first coupler (72,17U72,192fl,1926,2i0fl,2106) for 
coupling the first auxiliary rotating member (26'^2', 5 
161,162,191,211,212) to the first transmission element 
(27,15,1210,1216). 

51. The apparatus according to claim 50 wherein the first 
auxiliary rotating member (26',22\161,162,191,211,212) 
comprises a first auxiliary shift lever (26',22',161, 162,191, 10 
211,212). 

52. The apparatus according to claim 50 further compris- 
ing a biasing mechanism (163,163a, 1636, 193a) for biasing 
the first auxiliary shifting lever (161,162,191,211,212) to an 
initial position. 15 

53. The apparatus according to claim 50 wherein the main 
shifting control device (110/,110r) includes (c) a second 
main rotating member (133,134) for causing the shifting 
control device (110/,110r) to operate the transmission con- 
trol element (140), and (d) a second transmission element 20 
(121o,1216), and wherein the auxiliary shift lever apparatus 
further comprises: 

a second auxiliary rotating member (161,162,211,212) 
rotatably mounted to the base member (165,210); and 

a second coupler (171,172,210a,2106) for coupling the 
second auxiliary rotating member (161,162,211,212) to 
the second transmission element (121a,1216). 

54. The apparatus according to claim 53 further compris- 
ing: 30 

a first biasing mechanism (163,163a) for biasing the first 
auxiliary rotating member (161) to an initial position; 
and 

a second biasing mechanism (163,1636) for biasing the 
second auxiliary rotating member (162) to an initial 35 
position. 

55. The apparatus according to claim 53 wherein the first 
and second auxiliary rotating members (161,162) rotate in a 
same direction to operate the first and second transmission 
elements (121a,1216). 40 

56. The apparatus according to claim 53 wherein the first 
and second auxiliary rotating members (161,162) rotate in 
opposite directions to operate the first and second transmis- 
sion elements (121a,1216). 

57. The apparatus according to claim 50 wherein the main 45 
shifting control device (110/,110r) includes (c) a second 



25 



main rotating member (133,134) for causing the shifting 
control device (110/,110r) to operate the transmission con- 
trol element (140), and (d) a second transmission element 
(12 la, 12 16) coupled to move the second main rotating 
member (133,134), and wherein the auxiliary shift lever 
apparatus further comprises a second coupler (192a,1926) 
for coupling the first auxiliary rotating member (191) to the 
second transmission element (121a,1216). 

58. The apparatus according to claim 57 wherein the first 
auxiliary rotating member (191) comprises a lever. 

59. The apparatus according to claim 58 wherein the first 
coupler (192a) is disposed on the first auxiliary rotating 
member (191). 

60. The apparatus according to claim 59 further compris- 
ing a second auxiliary rotating member (192), and wherein 
the second coupler (1926) is disposed on the second auxil- 
iary rotating member (192). 

61. The apparatus according to claim 60 wherein the first 
auxiliary rotating member (191) causes rotation of the 
second auxiliary rotating member (192) when the first 
auxiliary rotating member (191) rotates in a selected direc- 
tion. 

62. The apparatus according to claim 61 further compris- 
ing a biasing mechanism (193a,1936) for biasing the first 
auxiliary rotating member (191) to an initial position. 

63. The apparatus according to claim 58 further compris- 
ing: 

a second auxiliary rotating member (192a), wherein the 
first coupler is disposed on the second auxiliary rotating 
member (192a); 

a third auxiliary rotating member (1926), wherein the 
second coupler is disposed on the third auxiliary rotat- 
ing member (1926). 

64. The apparatus according to claim 63 wherein the first 
auxiliary rotating member (191) causes rotation of the 
second auxiliary rotating member (192a) when the first 
auxiliary rotating member (191) rotates in a first direction, 
and wherein the first auxiliary rotating member (191) causes 
rotation of the third auxiliary rotating member (1926) when 
the first auxiliary rotating member (191) rotates in an 
opposite second direction. 

65. The apparatus according to claim 64 further compris- 
ing a biasing mechanism (193a,1936) for biasing the first 
auxiliary rotating member (191) to an initial position. 
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[57] ABSTRACT 

Abicycle shift control device comprises a guide member for 
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bicycle. A rotatable shift member is guided by the guide 
member for rotation about an axis, wherein the axis of 
rotation of the rotatable shift member is inclined relative to 
the axis of the guide member. 
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BICYCLE SHIFT CONTROL DEVICE shift member to the winding member in a first rotational 

direction, and an interlink mechanism coupled to the shift 

This is a Continuation of application Ser. No. 08/560, lever and to the winding member for allowing the winding 

737, filed Nov. 20, 1995, now abandoned. member to move in a second rotational direction in response 

5 to movement of the shift lever. Alternatively, a transmission 

BACKGROUND OF THE INVENTION mechanism may comprise a slide lever pivotally coupled to 

Tne present invention is directed to bicycle shift control ^ shifting device at one end and to the shift cable at another 

devices and, more particularly, to shift control devices cnd - a cam c ° u P led f or rota " on m re f™* 10 rotat J on of ^ e 

capable of mounting about thebicycle handlebar for rotation roUtable membcr - and a 03111 follower ^"P 1 ^ 10 lhe 

about the axis of the handlebar. 10 shdc lever 

A conventional bicycle shift control device of the type BRIEF DESCRIPTION OF THE DRAWINGS 

which mounts on the handlebar of the bicycle for rotation F1G j fe a |£me vfcw iHuslraling a arlicuIar embodiment 

about the axis of the handlebar has been d*closec for f w w &m , d ^ accofdi ^ 

example, m International Patent Publication W093/09993. mvenUon - 

In this publication, a shift member of sleeve form is fit over ' . .„ . . , , ,. - 
the peripheral surface of the handlebar adjacent to a grip that ™: \ * a view a P articula ^ embodiment of a 
has been installed on the peripheral surface of the handlebar. ***** indlcalor accord mg to present invent.on; 
The shift member is rotatable around the axis of the handle- FIG. 3 is a cross-sectional view of the bicycle shift control 
bar. With this device, lhe thumb of a hand gripping the grip device according to the present invention showing a par- 
is placed into contact with the peripheral surface of the shift 20 ticular embodiment of a mounting bracket; 
member while rotating the shift member so that a shift cable FIG. 4 is a cross-sectional view of the bicycle shift control 
winding reel takes up the shift cable or returns it so that device shown in FIG. 1; 

operating displacement is provided to the derailleur that is FIG. 5 is a side view illustrating a particular embodiment 

connected to the other end of the shift cable. 25 of a one-way clutch mechanism employed in the bicycle 

The grip thai is gripped by the palm of the hand and the shift control device shown in FIG. 1; 

fingers takes the form of cylindrical member installed con- FIG. 6 is a side view illustrating a particular embodiment 

centrically with the handlebar axis, and the cylindrical shift of a position and full return stop mechanism employed in the 

member that is operated by the thumb is also a cylindrical bicycle shift control device shown in FIG. 1; 

member installed concentrically with the handlebar axis. 30 FIG. 7 is a side view illustrating a particular embodiment 

Thus, the operating displacement of the shift member takes 0 f a transmission mechanism employed in the bicycle shift 

the form of rotational displacement around the axis of the control device shown in FIG. 1; 

handlebar. However, the sliding motion of the thumb of the nG 8 is a side vicw iu^u-j^g a part i C ular embodiment 

hand is a swiveling motion having as its center the joint of a cmtch mcchmism employed in the bicycle shift control 

located at the origin of the thumb, so there is discrepancy 35 d ev i ce SQOWn in FIG. T 

between the direction of shift member rotational displace- Pir Q ■ . t , 1 -'„/;ii,. tt „t™, _,h„, _ k „j- „ r 

..... _ . , . . . . r . . rlG. 9 is a plan view illustrating another embodiment of 

ment and the direction of thumb swivel. As a result, it is & 

necessary to shift the hand from the grip in order to rotate the 

control member by swiveling the thumb, sometimes pro- , A . ... , 

ducing a degree of comfort of operation that is not satisfac- 40 FIG ; ?° . IS a cross-sect.onal v.ew of the b 1CyC le shift 

lory. The discomfort during operation is particularly notice- conlro1 device shown in FIG ' 9 ' 

able when the shift member is rotated to a significant degree FIG - 1 1 is a sidc view illustrating a particular embodiment 

in order to produce a large change in shift position. of a shift operating cam mechanism employed in the bicycle 

shift control device shown in FIG. 10; 

SUMMARY OF THE INVENTION ^ pi G . 12 is a side view illustrating a particular embodiment 

The present invention is directed to a shift control mem- of indexing mechanism employed in the bicycle shift 

ber of the type which mounts about a bicycle handlebar for control device shown in FIG. 10; 

rotation about the axis of the handlebar wherein the direction FIG. 13 is a view illustrating a particular embodiment of 

of displacement of the shift control member closely matches a speed indicating mechanism employed in the bicycle shift 

the natural movement of the thumb. In one embodiment of 50 control device shown in FIG. 10; 

the present invention, a bicycle shift control device com- FIG. 14 is a plane view illustrating another embodiment 

prises a guide member for mounting relative to an axis of a of a bicycle shift control device according to the present 

structural member of a bicycle. A rotatable shift member is invention; 

guided by the guide member for rotation about an axis, fig. 15 is a plane view illustrating another embodiment 

wherein the axis of rotation of the rotatable shift member is 55 of a bicycle shift control device according to the present 

inclined relative to the axis of the guide member. If desired, invention; 

the axis of inclination may be between approximately 5° and Fia { 6 ^ a side view of a particular embodiment of a 

40Mn some embodiments, the rotatable shift member may rotatable shift member used in the bicycle shift control 

be a nng or partial ring which moves over a sliding path device shown j 0 F | G 15. and 

formed by the guide member, and one or more projections 60 FIG. 17 is a side view of an alternative embodiment of a 

may extend from the nng to facilitate operation by the rotatable shift member ^ m me Wcydc smft COQlrol 

tbumb - device shown in FIG. 16. 

Various transmission mechanisms may be used to convert 

rotation of the shift member into a pulling force for a shift DETAILED DESCRIPTION OF THE 

cable. For example, a transmission mechanism may com- 65 EMBODIMENTS 

prise a shift lever, a winding member for attachment to a As depicted in FIGS. 1, 2, 3, and 4, a shift control device 

shift cable, a clutch for coupling rotation of the rotatable 100 is located adjacent to a grip 2 mounted with reference 



a bicycle shift control device according to the present 
invention; 
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to a specified width on the peripheral surface at the end 
section of a bicycle handlebar 1 of pipe form which is one 
structural member of the bicycle. This shift control device 
100 is provided with a mounting bracket 3 which is mounted 
on the peripheral surface of the bicycle handlebar 1. The 
inside perimeter surface of the mounting bracket 3 serves as 
a mounting surface that conforms in shape to the peripheral 
surface of the handlebar 1. When mounted on the handlebar, 
the center axis of the inside perimeter surface, i.e., mounting 
axis Xa, is substantially aligned with the axis Xb of the 
handlebar 1. In order to fix the mounting bracket 3 to the 
handlebar 1, a clamp bolt 3a is provided for clamping a 
mounting surface having a slit structure to the peripheral 
surface of the handlebar 1. The mounting bracket 3 forms an 
integrated structure with the brake lever 50. 

The mounting bracket 3 is assembled with a cylindrical 
guide member 4 provided with a through hole 4a through 
which the handlebar passes. The rotating shift member 5 and 
a winding member 6 fit slidably over a peripheral surface 
having a round cross section which is formed as a guide 
section on the outside of the guide member 4. Since the 
guide surface is the surface of a cylindrical member, the 
sliding displacement of the rotating shift member 5 takes 
place stably and with a high degree of accuracy. 

As shown in FIG. 4, angle a, which represents the incline 
of the axis Ya of the peripheral surface 46 of the guide 
member 4 (i.e., the axis of rotation Yb of the rotating shift 
member 5) with respect to the axis of the through hole 4a 
(i.e., the handlebar axis Xb or the mounting axis Xa) about 
a vertical axis extending perpendicular to the plane of the 
drawing, is 5° in this practical example. A speed indicator 7 
which has numbered speed marks is provided to the outside 
of the mounting bracket 3. At the opposite side, a shift lever 
8 is attached and a cable insertion case section 36 is 
provided. The outer casing of the shift cable 9 from the front 
derailleur, rear derailleur, or other bicycle shift device (not 
shown) is supported by an outer casing holder 10 provided 
to the cable insertion case section 36, and the inner cable 9a 
of the shift cable 9 is guided from the aforementioned outer 
casing holder 10 into the mounting bracket 3 by a plurality 
of guide rollers 11 located in the interior of the cable 
insertion case section 36. The inner cable 9a is thereafter 
linked with the winder member 6 and is rotated in the take 
up direction or the return direction of the winder 6 by the 
rotating shift member 5 and the shift lever 8, so that the inner 
cable 9a is pulled or slackened. The shift position to which 
the shift device has been shifted can be readily determined 
from the indicator 7. 

As shown in FIG. 4, in this example the winder member 
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progress when the mounting bracket 3 is attached to the 
handlebar 1, and axis PI is a vertical axis lying in the vertical 
direction of the bicycle frame. Specifically, the shift lever 8 
is positioned such that its operating section 8a is located on 
the front side of the handlebar 1 when the mounting bracket 
3 is attached to the handlebar 1 as shown in FIG. 1. Shift 
lever 8 comprises a sliding lever that slides around the 
aforementioned axis PI and is operated by the index finger 
of the hand that grips the grip 2 of the handlebar 1. In 
contrast, the incline of the axis of rotation Yb of the rotating 
shift member 5 with respect to the aforementioned mounting 
axis Xa, i.e., the handlebar axis Xb, is set so as to diverge to 
a greater degree from the aforementioned mounting axis Xa 
closer to the central longitudinal axis of the bicycle, and is 
operated by the thumb of the hand that grips the grip 2 of the 
handlebar 1. 

In this practical example, the winder member 6 is rotated 
in one direction by the sliding displacement of the rotating 
shift member 5, and the winder member 6 is rotated in the 
other direction by the sliding displacement of the shift lever 
8. The following description refers to FIGS. 4 through 8. 

A clutch 20 for transmitting the rotational force of the 
rotating shift member 5 to the winder member 6 comprises 
a pair of clutch pawls 18 and 18 that are slidably attached to 
the rotating shift member 5 through pawl shafts 17 and a 
clutch gear 19 that is attached so as to rotate in integrated 
fashion at one end of the winder 6 through spline engage- 
ment. The clutch pawls 18 and 18 are biased by pawl springs 

21 so as to engage one of the plurality of toothed sections 
19a of the clutch gear 19, and thus the clutch 20 is biased in 
the engaged position. 

At the peripheral surface 46 of the guide 4, a fixing plate 

22 is located between the winder member 6 and the rotating 
shift member 5 and checked by a plate mounting section to 
prevent it from sliding in the direction of the winder member 
6. A friction plate 23 positioned between this fixing plate 22 
and the rotating shift member 5, and a brake spring 24 
positioned between the friction plate 23 and the fixing plate 
22 together constitute a brake 25 on the rotating shift 
member 5. The friction plate 23 slides in the direction of the 
axis with respect to the guide member 4 by means of spline 
engagement with the guide member 4, but it does not slide 
in the circumferential direction. The brake spring 24 slidably 
biases the friction plate 23 so that it is pressed against the 
end of the rotating shift member 5, and by this operation the 
brake 25 produces a friction braking action on the rotating 
shift member 5. 

The spring chamber formed in the winder drum section 6a 
of the winder member 6 is provided with a return spring 26. 
One end of this return spring 26 is retained by a ring flange 



4 and the rotating shift member 5 take the form of complete 50 section 4c which extends diametrically from the guide 



cylinders, are slid over the peripheral surface 46 of the 
aforementioned guide member 4, and are prevented from 
coming off on the grip 2 side by a stopper ring 12. A side 
guide plate 13 is inserted between the stopper ring and the 
right edge of the rotating shift member 5; this side guide 
plate 13 is provided with a 5° inclined surface, taking into 
consideration the fact that the axis of rotation Yb of the 
rotating shift member 5 is inclined at an angle of 5° with 
respect to the axis of the through hole 4a of the guide 
member 4. 

As shown in FIG. 3, the shift lever 8 is rotatably mounted 
on the spindle 14 of the mounting bracket 3, and it is slidably 
biased by a return spring 16 so that it automatically returns 
to its home position N in contact with a lever restraining 
member 15 provided to the mounting bracket 3. The afore- 
mentioned spindle 14 is positioned on the front side of the 
handlebar 1 with respect to the direction of bicycle forward 



member 4, and the other end is retained by the winder 
member 6. Spring 26 undergoes elastic deformation as the 
winder member 6 rotates in the take up direction and serves 
to rotate the winder member in the return direction by the 
55 force of elastic recovery produced by this deformation. The 
guide member flange section 4c is connected to the mount- 
ing bracket 3 by a thread coupling. The return spring 26, an 
externally fitted release plate 27 that is capable of relative 
rotation and that is located between the aforementioned 
60 clutch gear 19 and the projecting drum section 66 which 
protrudes in the direction of the axis of the winder member, 
a pair of clutch disengage members 28 and 28 located 
between the release plate 27 and the aforementioned clutch 
gear 19, and an interlink rod 29 that links the aforemen- 
65 tioned shift lever 8 and the aforementioned release plate 27 
together constitute an interlink mechanism for interlinking 
the shift lever 8 and the winder member 6. 
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A ratchet gear 31 attached between the projecting drum 
section 46 of the winder member 6 and the aforementioned 
release plate 27 such that it experiences integrated rotation 
through spline engagement, and a position pawl 34 that is 
slidably attached at the rim section 4c of the guide member 5 
by a pawl spindle 32 and thai is slidably biased by a pawl 
spring 33 so as to engage one of the tooth sections 31a of the 
ratchet gear 31 constitute a position mechanism 35 for 
holding the winder member 6 at a specified position of 
rotation. The aforementioned ratchet gear 31 and a return 10 
stop pawl 36 slidably attached to the aforementioned pawl 
spindle 32 constitute a full return stop mechanism that 
prevents excessive rotation when the winder member 4 
rotates in the return direction. 

Since the ratchet 20 is engaged through the action of the ]5 
pawl spring 21 and the position pawl 34 is engaged by a 
tooth section 31a of the ratchet gear 31 so that the position 
mechanism 35 does not rotate in the winder member 4 return 
direction, the rotating shift member 5 can rotate only in the 
direction indicated by arrow F in FIG. 1. When the rotating 2 o 
shift member 5 is operated by sliding rotation, the clutch 20 
transmits the force of rotation of the rotating shift member 
5 to the winder member 6, and the winder member 6 rotates 
in direction C (the direction in which the inner cable 9a is 
taken up). At this time, the ratchet gear 31, which rotates 25 
together with the winder member 6, pushes the position pawl 
34 and the return stop pawl 36 away from the toothed 
sections 31a as it rotates, due to the cam action produced by 
the shape of the tooth sections 31c. Each time that the 
winder member 6 rotates one rotational pitch so that the shift 30 
device is shifted by one position, the sliding bias provided 
by the paw] spring 33 causes the position pawl 34 to 
automatically engage the next tooth section 31a adjacent to 
the tooth section 31a that was engaged prior to shifting, so 
that the position mechanism 35 returns to the operative state. 35 
Thus, each time that the winder member 4 rotates one 
rotational pitch to a new position of rotation, the action of 
the position mechanism 35 serves to maintain this position 
of rotation. 

When the winder member 6 is caused to undergo lake up 40 
rotation by the rotating shift member 5, it is capable of 
sliding in a single operation until the position pawl 34 comes 
into contact with the last tooth section 31a of the ratchet gear 
31. This permits shifting so that the shift device is shifted to 
shift positions only one position away from the shift position 45 
prior to the shifting operation while also permitting shifting 
so that the winder member 6 can rotate, for example, 
between the lowest speed location and the highest speed 
location in a single operation so that the shift device can be 
switched two or more positions from the shift position prior 50 
to the shifting operation in a single operation. 

On the other hand, when the shift lever 8 is slid from its 
home position N towards the direction of the handlebar 1, 
the interlock rod 29 pulls the operating arm component 27a 
of the release plate 27 as indicated in FIG. 7 so that the 55 
release plate 27 rotates from the position depicted in FIG. 7 
in direction of rotation Z, whereupon a pair of operating pins 
21b and 21b provided to the release plate 27 move from the 
disengaged position indicated by the solid lines in FIG. 8 to 
the operating position indicated by the broken lines and are 60 
pressed against the free end of the clutch disengage member 
28 located on one side and against the free end of the clutch 
disengage member 28 located on the other side, respectively. 
Thus, each clutch disengage member 28 pivots around a 
pivot pin 38, provided to the guide member 4 at a location 65 
on the side opposite the side acted upon by the aforemen- 
tioned operating pin 27ft, slides away from the winder 
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member 6 from the engaged position indicated by the solid 
lines in FIG. 8 to the disengaged position indicated by the 
broken lines, and is pressed against the pin section 18a of 
one of the clutch pawls 18 so that the clutch pawl 18 is 
disengaged from the clutch gear 19. That is, the clutch 20 is 
disengaged. A release arm section 27c that protrudes from 
the release plate 27, as depicted in FIG. 7, and whose 
protruding end is positioned between the arm section 34a of 
the position pawl 34 and the arm section 36a of the return 
stop pawl 36, rotates in the direction of rotation Z of the 
release plate 27 and moves from the disengaged position 
depicted in FIG. 7 to the operating position depicted in FIG. 
6. The release arm section 27c is pressed against the arm 
section 36a of the return stop pawl 36, and it slides the return 
stop pawl 36 so that the pawl tip is inserted between tooth 
sections 31a and 31a of the ratchet gear 31. In this way, the 
full return prevention mechanism 37 automatically assumes 
the operational state depicted in FIG. 6. When the winder 
member 6 subsequently rotates in the return direction, the 
rotational pitch of the winder member 6 is regulated to one 
rotational pitch such that the shift device shifts by only one 
shift position. At this time, the pawl tip of the position pawl 
34 is in contact with the tooth section 31a of the ratchet gear 
31 and performs a stopping action so that the winder 
member 6 does not rotate. 

When the shift lever 8 is slid further towards the handle- 
bar so that the release plate 27 is rotated further in the 
direction of rotation Z, the release arm section 27c of the 
release plate 27 moves to the operating position depicted in 
FIG. 6 and is pressed against the arm section 34a of the 
position pawl 34 so (hat the position pawl 34 is disengaged 
from the tooth section 31a of the ratchet gear 31. Thus, the 
position mechanism 35 permits the winder 6 to return by 
means of the operating force of the inner cable 9a and the 
return spring 26. As the shift lever 8 is subsequently slid 
back by the return spring 16 so that the release arm section 
27a of the release plate 27 slides back, the position pawl 34 
slides towards the ratchet gear 31 due to the action of the 
pawl spring 33 so that it comes into contact with the next 
tooth section 31a adjacent to the tooth section 31a in which 
it was in contact prior to the shifting operation. Thus, the 
position mechanism has a position retaining action with 
respect to the winder member 6 after it has rotated one 
rotational pitch. 

Therefore, the shift lever 8 can only be operated to return 
the winder member 4. Each time that the shift lever 8 is slid 
from its home position N, the winder member 6, which is 
linked with the operation of the shift lever 8 through the 
interlink mechanism 30, rotates in direction of rotation D 
(the direction of take up of the inner cable 9a) due to the 
operating force of the inner cable 9a and the return spring 
26. The winder member 4 is restricted to rotation by one 
rotational pitch due to the action of the full return stop 
mechanism 37, so when a position at which the shift device 
has been shifted by one shift position is reached, this 
position of rotation is maintained by the position mechanism 
35. 

The shift indicator 7 is mounted on the mounting bracket 
3 so as to rotate around an axis that is substantially perpen- 
dicular to the handlebar axis Xb, and it comprises a rotating 
component 7a provided with the aforementioned speed 
indication marks and a stationary component lb that takes 
the form of a transparent component that is positioned so as 
to cover the aforementioned rotating component 7a (so that 
the speed indication marks are visible) and is fixed to the 
mounting bracket 3. The aforementioned rotating compo- 
nent 7a is linked by engagement with a gear section 6c 
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formed on one end of the winder member 6, as shown in 
FIG. 3, and rotates in tandem with the winder member 6. 
When the winder member 6 reaches a specified position of 
rotation, the mark from among the plurality of aforemen- 
tioned speed indication marks that indicates the shift posi- 5 
tion of the shift device halts in alignment with an indicator 
mark 7c provided to the stationary component 76 and 
depicted in FIG. 2A. By noting which speed indication mark 
is the speed indication mark that is aligned with the indicator 
mark 7c, it is possible to determine the speed to which the J0 
shift device has been shifted. 

FIG. 9 is a plan view illustrating another embodiment of 
a bicycle shift control device according to the present 
invention. In this embodiment, operation of the shift cable 9 
is conducted solely by a rotating shift member 105, and no 15 
shift lever 8 is provided. 

As depicted in FIG. 10, the rotating shift member 105 
comprises an outer sleeve 105a on whose peripheral surface 
serrations have been formed to prevent slip and an inside 
sleeve 105ft that fits inside the outer sleeve 105a and that is 20 
constituted by pressure bonding, by adhesion, or by linkage 
so as to undergo integrated rotation with the outer sleeve 
105a. If desired, the outer sleeve 105a may be fabricated 
from an clastic material such as rubber that is comfortable to 
the finger and has non-slip properties, and the inside sleeve 2 5 
1056 may be fabricated from metal which can be machined 
with high accuracy. The rotating shift member (105) fits 
slidably over the exterior of the peripheral surface 1046 of 
the guide member 104 which is fixed to the handlebar 1. The 
rotating shift member 105 is prevented from coming off the 30 
guide member 104 by a stopper section 104c formed at one 
end of the guide member 104 and a first side guide plate 107 
located at the other end. The guide member 104 is provided 
with a through hole 104a, and the guide member 104 is slid 
onto the handlebar 1 using this through hole 104a so that the 35 
positional relationship of the guide member 104, and there- 
fore the rotating shift member 105, with respect to the 
handlebar is determined. That is, the axis of rotation Yb of 
the rotating shift member 105 is inclined at an angle a (5° 
in this case) with respect to the handlebar axis Xb. 40 

In order to achieve the desired angle of inclination, the 
axis Ya of the peripheral surface 1046 of the guide member 
104 that forms the displacement guide path for the rotating 
shift member is inclined by angle a with respect to the axis 
Ya of the through hole 104a. The aforementioned guide 45 
member 104 is formed so as to slip over the handlebar 4, and 
in order to fix the guide member 104 to the handlebar 1, the 
mounting bracket 103 is provided with a mounting cylinder 
103a that slips over the handlebar 1. The edge of this 
mounting cylinder 103a and the edge of the guide member 50 
104 mesh. As depicted in FIG. 11, the mounting bracket 103 
forms, by means of a thread coupling, an integrated unit with 
a lever bracket section for attaching a brake lever 50 to the 
handlebar 1. 

As shown in FIG. 10, the shift control device 100 com- 55 
prises a shift cam section 109, consisting of a rotary cam 
member rotatably attached at the peripheral surface 1046 of 
the guide member 104, and a slide lever 106 attached to the 
mounting bracket 103 through a spindle 110 so that it slides 
around axis Q. Engagement of a spline formed in the boss 60 
section 109a of the shift cam section 109 and a spline 
formed on one end of the inside sleeve 1056 of the afore- 
mentioned rotating shift member 105 serves to link the shift 
cam section 109 and the rotating shift member 105 so that 
they rotate in integrated fashion. Movement in the axial 65 
direction is regulated at the other end of the shift cam section 
109 by a second guide plate 109. Thus, when the rotating 
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shift member 105 is operated by sliding rotation, the shift 
cam section 109 rotates around the axis of rotation Yb. A 
rotary cable coupling section 110 is formed at one end of the 
slide lever 106 by providing a freely rotating rotary cable 
coupling, and the inner cable 9a of the aforementioned shift 
cable 9 is coupled to this cable coupling section 110. A cam 
follower 111 is provided between the aforementioned cable 
coupling section 110 of the sliding lever 106 and the 
aforementioned axis of rotation Q, and the slide lever 106 is 
slidably biased, via the aforementioned inner cable 9a, by 
the self-recovering force of the shift device so that the 
aforementioned cam follower is normally in contact with the 
cam surface 1096 of the shift cam section 109. The afore- 
mentioned cam surface 1096 has the shape depicted in FIG. 
11 when viewed along the aforementioned axis of rotation 
Xb. As the shift cam section 109 rotates, the slide lever 106 
slides around the aforementioned axis of rotation Q so that 
the aforementioned inner cable is pulled in opposition to the 
self- recovering force of the shift device or is slackened so 
that the shift device is switched by self-recovering force. 

The aforementioned shift cam surface 1096 is provided 
with indented sections 109c corresponding in number to the 
number of speeds of the shift device, and the sliding lever 
106 performs a slackening or pulling operation of specified 
stroke distance on the inner cable 9 so that the shift device 
is switched to the specified shift position, whereupon the 
aforementioned cam follower 111 enters the aforementioned 
indented section 109c which corresponds to this shift posi- 
tion. The engagement of the shift cam section 109 and the 
slide lever 106 produced by this entry positions the shift cam 
section 109 at the specified operating position to which it has 
been rotated, maintaining the shift position to which the shift 
device has been switched. Thus, when the rotating shift 
member 105 is operated by sliding rotation, the shift control 
device 100 pulls or slackens the inner cable of the shift cable 
9 by this operating physical force so that the shift device is 
switched to the specified speed level. 

The distance LI from the axis of rotation Q of the 
aforementioned shift lever 106 to the center of the wiring 
coupling of the cable coupling section 110 is greater than the 
distance L2 from the axis of rotation Q to the cam section 
contact point of the cam follower 111. Thus, the stroke 
distance over which the inner cable 9a moves in the tensing 
direction or the slackening direction produced by the slide of 
the slide lever 106 is long in proportion to the angle of the 
slide operation of slide lever 106 by the shift cam section 
109. That is, despite the small size of the shift cam section 
109 and the compactness of the shift control device 100, it 
is still possible for the inner cable 9a to move over the stroke 
distance required for shifting. 

As depicted in FIG. 12, a striking member 112 consisting 
of an elastic body affixed within the aforementioned mount- 
ing bracket 103 and a struck section 113 formed on the 
rotary cam member that constitutes the aforementioned shift 
cam section 109 together comprise a noise-making mecha- 
nism 114 for indicating shifting. Specifically, the struck 
section 113 is provided with depressions 113a correspond- 
ing in number to the number of speeds of the shift device and 
is designed so that when the shift cam section 109 is in a 
given operating position, the striking action protruding 
section 112a of the striking member 112 is aligned with the 
aforementioned depression 113a that corresponds to this 
operating position. When a shift operation is performed and 
the shift cam section 109 rotates, the struck section 113 
rotates as well, and in association with this action, the 
striking action protruding section 112a of the striking mem- 
ber 112 rides up on the protruding sections 1136 of the struck 
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member 113 so that the striking member 112 experiences 
elastic deformation. As the shift cam section 109 continues 
to rotate to a specified operating position, the striking action 
protruding section 112a slides over a protruding section 
1136 of the struck member 113 and falls into an adjacent 
depression 113a, and the elastic recovery force of the 
striking member 112 produced by elastic deformation up to 
this point causes the striking action protruding section U2a 
to come into contact with the depression 113a in striking 
fashion. Thus, when a shift operation is performed and the 
shift position of the shift device is shifted, the noise-making 
mechanism 114 emits a noise produced by contact of the 
striking member 112 and the depression 113 indicating the 
shifting of the shift device. 

As shown in FIGS. 9 and 10, the aforementioned mount- 
ing bracket 103 is provided with a speed indicator section in 
which indicator windows 118a, provided in a number cor- 
responding to the number of speeds of the shift device, are 
lined up in the direction of rotation of a rotating grip, and a 
speed indicator drum 115 is formed at one end of the inner 
sleeve 105 of the aforementioned rotating shift member 105, 
constituting a speed indicator mechanism. Specifically, 
when a shifting operation is performed and the rotating shift 
member 105 is slid, the accompanying rotation of the speed 
indicator drum 115 transports a color band member 115a, 
formed by applying a sticker to the speed indicator drum 
115, along the inside of the row of indicator windows. When 
the device is shifted to a given shift position, as in the case 
when the shift device has been shifted to the third speed 
depicted in FIG. 13, the interiors of a number of indicator 
windows 118 corresponding to the ranking of the shift 
position to which the shift device has been shifted change 
from the color of the section of the speed indicator drum 115 
other than the color band member 115a to the color of the 
color band member 115a. Specifically, as the shift device is 
upshifted from the lowest speed, the window interiors 
sequentially change color to the color of the color band 
member 115a, beginning with the indicator window 118 
located at the end of the indicator window row and corre- 
sponding to the lowest speed. Thus, the number of colored 
indicator windows, counted from the low speed end of the 
indicator window row, indicates the current shift position of 
the shift device. 

The mounting screw 116 depicted in FIG. 11 serves to 
fasten the lid member section 1036 that covers the aperture 
provided in the aforementioned mounting bracket 103 for 
coupling the slide lever 106 and the inner cable 9a to the 
main body of the mounting bracket 103. One end of a coil 
spring 117, depicted in FIG. 10, is retained by the mounting 
bracket 103 while the other end is retained by the inner 
sleeve 1056 of the rotating shift member 105. When the 
rotating shift member 105 is slid so as to pull the inner cable 
9a, it biases the rotating shift member 105, becoming 
partially transformed into operating physical force, thus 
facilitating manual operation. 

FIG. 14 is a plan view illustrating another embodiment of 
a bicycle shift control device according to the present 
invention. This embodiment is similar to the embodiment 
shown in FIG. 1, but in this case the axis of rotation Yb of 
the rotating shift member 105 and the axis of rotation W of 
the winder member 206 are different. Specifically, the axis 
of rotation W of the winder member 206 is positioned 
substantially perpendicular to the handlebar axis. This struc- 
ture requires deflected force transmission means 210, 
located between the clutch gear 211 which receives the 
sliding displacement of the rotating shift member 105 via the 
clutch pawl and the winder member 206, for transmitting the 
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rotational force of the rotating shift member 105 to the 
winder member 206, which is not positioned concentrically. 
This deflected force transmission means 210 comprises a 
first bevel gear 211 located at the edge of the clutch gear 211, 
5 a first intermediate gear 212 provided with a bevel gear 
section that meshes with the first bevel gear 211 and a flat 
gear section, a second intermediate gear 213 that meshes 
with the flat gear section of the first intermediate gear 212, 
and a gear section 214 that meshes with the aforementioned 
second intermediate gear 212 and that is formed on (he 
peripheral surface of the aforementioned winder member. 

The structure of the clutch pawl and the clutch gear 211, 
the full return stop mechanism and the position mechanism 
provided to the periphery of the winder member 206, and the 
structure of the shift lever 208 are the same as in the first 
embodiment, so a repetition of the previous description is 
omitted here. 

FIG. 15 is a plan view illustrating another embodiment of 
a bicycle shift control device according to the present 
invention. In this embodiment, which is similar to the 
embodiment shown in FIG. 9, the width of the rotating shift 
member 305 is smaller, and the peripheral surface of the 
rotating shift member 305 is provided with a first finger- 
operated member 306 and a second finger-operated member 
307 as a substitute. 

The rotating shift member 305 is constituted so as to 
rotate back to the home position due to a return spring. When 
the first rotating shift member 305 is positioned at the home 
position, the first finger-operated member 306 and the sec- 
ond finger-operated member 307 are positioned at home 
positions Nl and N2, depicted in FIG. 16. Specifically, the 
home position N2 of the second finger-operated member 307 
is located at a higher level than is the home position Nl of 
the first finger-operated member 306. Thus, the use of the 
first finger-operated member 306 is relatively easier when 
shifting by one speed only, as less lifting of the finger is 
required than when the second finger-operated member 307 
is used. The use of the second finger-operated member 307 
is relatively easier when shifting over a predetermined 
plurality of speeds (two or more speeds) in a single shifting 
operation, as a rotation operation entailing a relatively large 
angle of rotation of the first rotating shift member 5 is easier 
than with the first finger-operated member 306. Thus, accu- 
rate operation, despite the necessity to rotate the winder 
member 206 over a plurality of rotation pilches, is possible. 

The rotating shift member need not be a complete ring 
member. Instead, the rotating shift member 405 can com- 
prise a partial ring member in which a section has been cut 
out, as depicted in FIG. 17. 

While the above is a description of various embodiments 
of (he present invention, it is clear that many modifications 
may be employed and still be within the spirit and scope of 
the present invention. For example, the specific structures 
described in the various embodiments can be used in any 
combination, and these combinations are also included 
within the scope of the present invention. While an angle of 
inclination of 5° was given as an example, an angle of 
between approximately 5° and 40* may be desirable, 
depending upon the application. Thus, the scope of the 
invention should not be limited by the specific structures 
disclosed. Instead, the scope of the present invention should 
be determined by the following claims. Of course, although 
labelling symbols are used in the claims in order to facilitate 
reference to the figures, the present invention is not intended 
to be limited to the constructions in the appended figures by 
such labelling. 
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What is claimed is: 

1. A bicycle shift control device comprising: 

a guide member (4,104) for mounting coaxially with a 
longitudinal axis (Xb) of a handlebar of a bicycle; and 

a rotatable shift member (5,105305305,405) guided by 
the guide member (4,104) for rotation around the axis 
(Xb) of the handlebar and coaxially with a rotational 
axis (Yb); 

wherein the rotational axis (Yb) of the shift member 
(5,105,205305,405) is inclined relative to the axis (Xb) 
of the handlebar. 

2. The device according to claim 1 wherein the rotatable 
shift member (5,105,205305,405) comprises a ring member 
(5,105,205305) that surrounds both the axis (Xb) of the 
handlebar and the rotational axis (Yb). 

3. The device according to claim 2 wherein the ring 
member (5,105305305) moves over a path (46,1046) 
formed by the guide member (4,104). 

4. The device according to claim 1 wherein the rotatable 
shift member (5,105,205305,405) comprises a partial ring 
member (405) that curves around both the axis (Xb) of the 
handlebar and the rotational axis (Yb). 

5. The device according to claim 4 wherein (he ring 
member (405) moves over a path (46,1046) formed by the 
guide member (4,104). 

6. The device according to claim 1 wherein the rotatable 
shift member (305,405) comprises at leasl one Onger- 
operated member (306307) which extends outwardly from 
the rotatable shift member (305,405). 

7. The device according to claim 1 wherein the rotatable 
shift member (305,405) comprises a first finger-operated 
member (306) and a second finger-operated member (307), 
each of which extends outwardly from the rotatable shift 
member (305,405) at a prescribed spacing from each other. 

8. The device according to claim 1 further comprising: 
a cable shift member (106) for coupling to a shift cable; 

and 

a transmission mechanism (109,111) that transmits dis- 
placement of the rotatable shift member to the cable 
shift member (106). 

9. The device according to claim 8 wherein the cable shift 
member comprises a slide lever (106) pivotally coupled to 
the shifting device at one end and to the shift cable at another 
end, and wherein the transmission mechanism comprises: 

a cam (109) coupled for rotation in response to rotation of 

the rotatable shift member (105); and 
a cam follower (111) coupled to the slide lever (106). 

10. The device according to claim 1 further comprising a 
winding member (6) for attachment to a shift cable, the 
winding member (6) being coupled for coaxial rotation 
about the rotational axis (Yb) of the shift member (5,105, 
205305,405) in response to rotation of the rotatable shift 

- member (105). 

11. The device according to claim 10 further comprising 
a one-way clutch (20) coupling the rotatable shift member 
(5) to the winding member (6). 

12. The device according to claim 1 further comprising: 
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transmission means (210) for transmitting rotational force 
from the rotatable member (205) to the winding mem- 
ber (206). 

13. The device according to claim 12 wherein the trans- 
mission means comprises a gear transmission mechanism 
(211^12313^14). 

14. The device according to claim 1 further comprising: 
a shift lever (8); 

a winding member (6) for attachment to a shift cable; 

a clutch (20) for coupling rotation of the rotatable shift 
member (5) to the winding member (6) in a first 
rotational direction; and 

an interlink mechanism (30) coupled to the shift lever (8) 
and to the winding member (6) for causing the winding 
member (6) to move in a second rotational direction in 
response to movement of the shift lever (8). 

15. The device according to claim 14 wherein a direction 
of displacement of the rotatable shift member (5) is different 
from a direction of displacement of the shift lever (8). 

16. The device according to claim 1 wherein the rotational 
axis (Yb) of the shift member (5,105305,305,405) is 
inclined about a vertical axis. 

17. The device according to claim 16 wherein an angle of 
inclination (a) between the axis (Xb) of the handlebar and 
the rotational axis (Yb) of the shift member (5,105305305, 
405) is from approximately 5° to approximately 40°. 

18. A bicycle shift control device comprising: 
a rotatable shift member (5,105305305,405); 

a guide member (4,104) including a mounting hole for 
mounting the guide member (4,104) around the perim- 
eter of a handlebar coaxially with a longitudinal axis 
(Xb) of the handlebar and a guide surface (46, 1046) for 
determining a displacement path of the rotatable shift 
member (5,105305305,405) around the axis (Xb) of 
the handlebar and coaxially with a rotational axis (Yb); 
and 

wherein the rotational axis (Yb) of the rotatable shift 
member (5,105,205305,405) is inclined relative to the 
axis (Xb) of the handlebar. 

19. A bicycle shift control device comprising: 

a guide member (4,104) for mounting to a handlebar of 
the bicycle, the guide member (4,104) having an inner 
peripheral surface (4a, 104a) oriented substantially 
coaxially with a longitudinal axis (Xb) of the handlebar 
and an outer peripheral surface (46, 1046) coaxial with 
a rotational axis (Yb), wherein the rotational axis (Yb) 
is inclined relative to the axis (Xb) of the handlebar; 
and 

a rotatable member (5,105305305,405) guided by the 
outer peripheral surface (46,1046) of the guide member 
(4,104) for rotation around the axis (Xb) of the handle- 
bar and coaxially with the rotational axis (Yb). 

20. The device according to claim 19 wherein the rotat- 
able member (5,105305305,405) includes an inner periph- 
eral surface (56,1056) which opposes the outer peripheral 
surface (46,1046) of the guide member (4,104). 

21. The device according to claim 20 wherein the inner 



a winding member (206) for attachment to a shift cable, 60 peripheral surface (56,1056) of the rotatable member (5,105, 



the winding member being coupled for rotation about 
an axis (W) that is oriented differently from the rota- 
tional axis (Yb) of the shift member (5,105305305, 
405); and 



205305,405) is in sliding contact with the outer peripheral 
surface (46,1046) of the guide member (4,104). 
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ABSTRACT 



An actuator for actuating a derailleur and/or a brake of a 
bicycle. The actuator is incorporated into a bar end and 
includes a lever slidably mounted to the bar end for sliding 
between a neutral position and an actuating position axially 
spaced from the neutral position. A transmission mechanism 
is received within a cavity of the bar end and couples the 
lever to the brake or derailleur. The transmission mechanism 
actuates the brake or derailleur when the lever is slid to the 
actuating position. 

7 Claims, 13 Drawing Sheets 
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CYCLE HANDLEBAR ACTUATOR 

FIELD OF THE INVENTION 

The present invention relates to cycles and, more 
particularly, to actuators for attachment to a cycle handlebar 
for operating a cycle brake and/or a cycle dcrailtcur. 

BACKGROUND OF THE INVENTION 

Cycles include bicycles, tricycles, tandem bicycles, and 
mopeds. Many cycles, such as mountain bicycles, are 
equipped with handlebar systems, each of which include a 
central, generally outwardly-extending portion to be referred 
to herein as handlebars, and handlebar extensions connected 
to respective outer ends of the handlebars to be hereinafter 
referred to as bar ends. 

Such handlebar systems allow for generally two riding 
positions. A first position entails gripping the handlebars to 
achieve superior steering control and enhanced riding sta- 
bility. A second position entails placing the hands on the bar 
ends to obtain increased leverage when ascending hills, as 
well as a more comfortable riding position when cycling 
across level terrain. 

Conventional brake and shift levers are commonly 
mounted to the handlebars allowing for quick and conve- 
nient braking or shifting when the hands are gripping the 
handlebars but not when the hands are grasping the bar ends. 
In the latter position, balance, control, response time, and 
hence rider safety, are compromised by the need to remove 
a hand from a bar end to reach a desired brake or shift lever 
on a handlebar. 

U.S. Pat. No. 5,094322 to Casillas shows brake levers 
mounted to both a bar end and a handlebar, thereby allowing 
for convenient and safe braking in any cycling position. 
However, the problem of shifting gears when riding with the 
hands on the bar ends is not addressed. 

U.S. Pat. No. 5,678,455 to Watarai and U.S. Pat. No. 
5^15,891 to Tagawa show shifting devices mounted to a bar 
end and a handlebar respectively; however, the problem of 
braking when the hands are gripping the bar ends is not 
addressed. 

There is therefore a need to provide a new and improved 
actuator which, in accordance with one of its aspects, is 
adapted to actuate a cycle brake and a cycle derailleur, and 
which, in accordance with another of its aspects, is mount- 
able to a bar end of a conventional cycle so that convenient 
and safe braking and shifting can be achieved in any cycling 
position. 

SUMMARY OF THE INVENTION 

The invention provides an actuator for actuating a cycle 
speed change member consisting of a derailleur or a brake. 
The actuator is incorporated into a generally cylindrical 
elongate member which is adapted to form part of a cycle 
handlebar system. The elongate member has a cavity, first 
and second ends, and a longitudinal axis extending between 
the first and second ends. The actuator includes an operating 
device slidably mounted to the elongate member for sliding 
between a neutral position and an actuating position axially 
spaced from the neutral position, and further includes a 
transmission mechanism received within the cavity of the 
elongate member, coupled to the operating device, and 
adapted to be coupled to a speed change member. The 
transmission mechanism is further adapted to actuate the 
speed change member when the operating device is in the 
actuating position. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the invention will now be 
described with reference to the drawings in which, 
5 FIG. 1 is a simplified perspective view of a bicycle to 
which are mounted a pair of actuators according to a first 
embodiment of the invention, the actuators being incorpo- 
rated into respective bar ends of a handlebar system of the 
bicycle; 

10 FIG. 2 is a partial perspective view of the handlebar 
system showing a left actuator being operated by a thumb of 
a rider; 

FIG. 3 is an exploded perspective view of the left actuator 
as seen from an inner side; 
15 FIG. 4 is a perspective view of the left bar end as seen 
from an outer side, with portions removed or broken away 
to show internal structure; 

FIG. 5 is a view similar to the view of FIG. 4 of the left 
2Q bar end with additional portions removed to show other 
features of internal structure; 

FIG. 6 is a top view of part of the handlebar system, 
partially sectioned and with portions broken away to show 
internal structure; 
25 FIG. 7 is a section of the actuator taken along line 7 — 7 
of FIG. 6; 

FIG. 8 is a section of the actuator taken along line 8 — 8 
of FIG. 6; 

FIG. 9 is a view similar to the view of FIG. 3 of an 
actuator according to a second preferred embodiment of the 
invention; 

FIG. 10 is a view similar to the view of FIG. 4 of the 
actuator of FIG. 9; 
35 FIG. 11 is a view similar to the view of FIG. 6 of the 
actuator of FIG. 9; 

FIG. 12 is a view similar to the view of FIG. 3 of an 
actuator according to a third preferred embodiment of the 
invention; 

40 FIG. 13 is a view similar to the view of FIG. 3 of an 
actuator according to a fourth preferred embodiment of the 
invention; and 

FIG. 14 is a perspective view as seen from a bottom of a 
simplified Shimano XTR™ shifter modified to receive push 

45 rods of the actuator of FIG. 13. 



30 



DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

50 In the present specification, directional indicators includ- 
ing the words "right", "left", "forward", "rearward", 
"upper", and "lower", are used with reference to the bicycle 
and shall not be construed as limiting the scope of the 
invention as hereinafter claimed. 

55 Referring to FIG. 1, a bicycle designated generally by 
reference numeral 20 is shown. The bicycle 20 includes a 
handlebar system designated generally by numeral 22 which 
includes forwardly -extending generally cylindrical elongate 
members in the form of right and left bar ends 24, 26 and 

eo outwardly-extending right and left handlebars 28, 30. The 
bicycle 20 is equipped with cycle speed change members in 
the form of conventional front and rear brakes 32, 34 and 
front and rear derailleurs 36, 38. The derailleurs 36, 38 
operate a conventional chain 40 to change gears. 

65 Right and left actuators according to a first preferred 
embodiment of the invention and designated generally by 
reference numerals 42, 44, respectively, for actuating the 
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brakes 32, 34 and dcrailleurs 36, 38, are incorporated into 
respective bar ends 24, 26, in a manner as will be described. 
The right actuator 42 includes operating devices in the form 
of a thumb -operated brake lever 46 for actuating the rear 
brake 34 and a thumb-operated shift lever 48 for downshift- 
ing rear derailleur 38. Similarly, left actuator 44 includes 
operating devices in the form of a thumb-operated brake 
lever 50 for actuating the front brake 32 and a thumb- 
operated shift lever 52 for downshifting the front derailleur 
36. It should be noted that, in this embodiment, no provision 
is made for upshifting. 

The actuators 42, 44 permit convenient braking and 
downshifting when a cyclist's hands are on the bar ends 24, 
26. When the hands are on the handlebars 28, 30, braking 
and shifting may be conveniently accomplished using Shi- 
ma no XTR™ brake and shift lever units 54, 56 mounted on 
respective handlebars 28, 30. Thus braking and downshift- 
ing may be achieved safely and conveniently in any riding 
position. 

The left actuator 44 which is similar to the right actuator 
42 will now be described in detail. 

FIG. 2 shows a hand operating the left actuator 44. The 
bar end 26 includes a grip portion 58 including a forward 
first end 62 of the bar end 26. Integrally formed with the grip 
portion 58 is a handlebar attachment portion 60 designed to 
receive an outer end of the left handlebar 30 as will be 
described below, and which includes a rearward second end 
64 of the bar end 26. A longitudinal axis 66 extends between 
the first and second ends 62, 64. The brake lever 50 is 
slid ably mounted to the grip portion 58 for sliding between 
a brake neutral position 68 at the first end 62 and a brake 
actuating position 70 spaced from the neutral position 68 
along axis 66 of the grip portion 58. A brake transmission 
mechanism, to be described below, is received within a 
cavity of the bar end 26 and coupled to each of the brake 
lever 50 and to the front brake 32. The brake transmission 
mechanism is adapted to actuate the front brake 32 (FIG. 1) 
when the thumb brake lever 50 is in the brake actuating 
position 70. 

Similarly, the thumb shift lever 52 is slidably mounted to 
the grip portion 58 for sliding between a shift neutral 
position 72 at the first end 62 and a shift actuating position 
74 axially spaced from the shift neutral position 72. A shift 
transmission mechanism, also to be described below, is 
received within the cavity of the bar end 26 and is coupled 
to the thumb shift lever 52 and to the front derailleur 36, 
being adapted to downshift the front derailleur 36 when the 
shift lever 52 is in the shift actuating position 74. 

The left actuator 44 will now be described in more detail 
with reference mainly to FIG. 3 but with reference also to 
other figures, as required. 

FIG. 3 shows the left actuator 44 in an exploded view to 
reveal internal components, including the brake and shift 
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shift lever 52 axially along the grip portion 58 is attached 
securely to the outer housing member 76 with wings 88, 90 
of the guide rail 86 lying flush against the inner surface 84. 
The guide rail 86 is attached using a screw 92 which extends 
through the upper wing 88 into the outer housing member 
76. The attachment is reinforced by a screw 94 which 
attaches an end bearing 96 to the guide rail 86, and the guide 
rail 86 to a screw receiver 98 formed integrally with the 
inner surface 84 adjacent to a forward end of the outer 
housing member 76. 

A forward guide portion of the guide rail 86 includes a 
shift lever guide 100 formed on an outer side thereof which 
extends through a slot 102 of outer housing member 76 and 
receives and guides a shift lever arm 104 of the shift lever 
52. An inner side of the guide portion of the guide rail 86 
defines a brake lever guide 106 having a T-shaped cross- 
section (see also FIG. 7). The thumb brake lever 50 is 
provided with a complementary T-shaped recess 108 (see 
FIGS. 4 and 7) for slidably receiving the brake lever guide 
106. Thus, the shift lever 52 and brake lever 50 slide along 
and are guided by respective guides 100 and 106 of the guide 
rail 86 between the respective neutral positions 72, 68 and 
respective actuating positions 74, 70. 

A gear cartridge 110 for housing and/or guiding compo- 
nents of the shift and brake transmission mechanisms is 
sandwiched between inner and outer housing members 76, 
78 such that movement of the gear cartridge 110 within the 
grip portion 58 is restricted. The gear cartridge 110 includes 
a left slot 112 having a slot end 114 abutting against a stop 
116 formed integrally with inner surface 84 of outer housing 
member 76 such that forward travel of gear cartridge 110 
within the grip portion 58 is further restricted. Referring to 
FIG. 6, rearward travel of the gear cartridge 110 is also 
further restricted by an annular abutment 118 of the grip 
portion 58 which is engaged by a rearward end 120 of the 
gear cartridge 110. 

The operation of the brake lever 50 and brake transmis- 
sion mechanism to cause braking of front brake 32 will now 
be described with reference mainly to FIGS. 3 and 4. 

The brake lever 50 includes an integral rearwardly- 
extending brake lever arm 122 having a rearward end 
attached to the brake transmission mechanism which is in 
the form of a rack and pinion system. The rack and pinion 
system includes a first rack in the form of an upper brake 
rack 124 to which the brake lever arm 122 is pivotally 
attached by means of a pivot pin 126 and a pin retaining clip 
127. 

The upper brake rack 124 isslidable longitudinally within 
the gear cartridge 110 along corresponding inner guides 
(shown in section in FIG. 8) provided on an inner surface of 
the gear cartridge 110. Downwardly depending teeth 128 of 
the upper brake rack 124 cooperate with a large diameter 
brake pinion 130 of a brake step-down pinion assembly 



transmission mechanisms. In order to provide a frame of 55 designated generally by reference numeral 132 rolalably 



reference for the moving parts, some parts which remain 
fixed in location within the grip portion 58 will first be 
described. 

lite bar end 26 includes a two-piece housing for contain- 
ing the internal components. The housing has an outer 
bousing member 76 and an inner housing member 78 which 
is secured to the outer bousing member 76 using a threaded 
bolt 80. The bolt 80 is received by a complimentary threaded 
retainer 82 attached to an inner surface 84 of the outer 
housing member 76. 

A guide rail designated generally by reference numeral 86 
for guiding the motion of thumb brake lever 50 and thumb 
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mounted between bushings 135, 137 on a pinion pin 134 
extending through the gear cartridge 110. 

Referring now to FIG. 4, a small diameter brake pinion 
136 is attached to and rotates with the large diameter brake 
pinion 132 about the pinion pin 134. The small diameter 
brake pinion 134 in turn cooperates with upwardly- 
extending teeth of a second brake rack in the form of a lower 
brake rack 138 which is also slidable on corresponding inner 
guides (shown in section in FIG. 8) of the gear cartridge 110. 
The lower brake rack 138 has a rearward end attached to a 
proximate end portion 140 of a speed control cable in the 
form of a brake cable 142. The brake cable 142 extends 
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through a cable guide arrangement designated generally by 
reference numeral 144 which receives and guides the brake 
cable 142 out of the left bar end 26, as will be described in 
more detail below. A remote end (not shown) of the brake 
cable 142 is connected to the front brake 32 in a conven- 
tional manner. 

Thus, depressing the brake lever 50 axially rearwardly 
towards the brake actuating position 70 causes the upper 
brake rack 124 to slide rearwardly in the direction of arrow 

145 with a corresponding forward movement of the lower 
brake rack 138 in the direction of arrow 147. The forward 
movement of the lower brake rack 138 into the gear car- 
tridge 110, in turn, causes the brake cable 142 to be pulled 
into the cavity of the left bar end 26, away from and thereby 
actuating the front brake 32. 

Referring again to FIG. 3, a biasing member in the form 
of a return spring 146 is coupled to and biases the brake lever 
50 towards the brake neutral position 68. The return spring 

146 has a rearward end coupled to the gear cartridge 110 by 
means of an L-shaped bracket member 148 which snaps 
onto a complementary bracket retainer portion 150 of the 
gear cartridge 110. The return spring 146 is slid over a spring 
slide 152 integral with and extending rearwardly from the 
brake lever 50. A forward end of the return spring 146 
engages an abutment wall 154 of the brake lever 50 (See 
FIG. 6). When depressing brake lever 50 rearwardly towards 
the brake actuating position 70, the return spring 146 com- 
presses and the spring slide 152 slides through the return 
spring 146 and through a circular slot 156 of the L-shaped 
bracket member 148, entering the gear cartridge 110. Upon 30 
release of (he brake lever 50, the brake lever 50 travels 
forwardly under the action of the return spring 146 until the 
brake lever 50 contacts the end bearing 96 which functions 
as an end stop to prevent the brake lever 50 from being 
detached from the actuator 44. The end bearing 96 further 35 
functions as a thumb rest during cycling. 

The shift lever 52 and shift transmission mechanism 
function much in the same way as the brake lever 50 and 
brake transmission mechanism, and will now be described 
with reference to FIGS. 3 and 5. 

Sliding shift lever 52 rearwardly towards the shift actu- 
ating position 74 results in a corresponding longitudinally 
rearward linear travel of a first shift rack in the form of lower 
shift rack 158 which is pivot ally attached to a rearward end 
of shift lever arm 104 by means of a pivol pin 160 and pin 
retainer clip 162. The lower shift rack 158 slides within gear 
cartridge 110 along corresponding inner guides (shown in 
section in FIG. 8) of the gear cartridge 110 and has 
upwardly-extending teeth 164 cooperable with a large diam- 
eter shift pinion 166 of a shift step-down pinion assembly 
designated generally by reference numeral 168. The shift 
step-down pinion assembly 168 is rotatably mounted on 
pinion pin 134 between bushings 137 and 170. The shift 
pinion assembly 168 includes a small diameter shift pinion 
172 attached to the large diameter shift pinion 166 for 55 
rotation therewith on the pinion pin 134. The small diameter 
shift pinion 172 is cooperable with downwardly-extending 
teeth 174 of a second shift rack in the form of upper shift 
rack 176. The upper shift rack 176 slides along correspond- 
ing inner guides (shown in section in FIG. 8) of the gear 
cartridge 110 and is attached rearwardly to a proximate end 
portion 178 of a shift cable 180. The shift cable 180, like the 
brake cable 142, is also received and guided by the cable 
guide arrangement 144 out of the bar end 26. A remote end 
portion (not shown) of the shift cable 180 is attached to a 
downshift lever 181 (see FIG. 1) of the left Shimaoo XTR™ 
brake and shift lever unit 56 in the normal manner, which 



results in actuation of the downshift lever 181 when the shift 
cable 180 is tensioned. 

Similar to the brake lever 50, the shift lever 52 can be slid 
rearwardly in the direction of arrow 177 towards the shift 
5 actuating position 74 to cause the shift cable 180 to be pulled 
into the bar end 26 in the direction of arrow 179, thereby 
tensioning the shift cable 180 and actuating the downshift 
lever 181 to downshift the front derailleur 36. The downshift 
lever 181 itself is normally biased towards a non-actuating 
10 position; thus, shifting can only occur when the shift cable 
180 is tensioned by sliding the shift lever 52 to the actuating 
position. 

As mentioned above and referring to FIG. 3, the handle- 
bar attachment portion 60 is designed to receive an outer end 
15 of the left handlebar 30. The handlebar attachment portion 
has a generally cylindrical throughbore 182 forming part of 
the cavity of the bar end 26 having an axis 184 disposed 
generally transversely to the longitudinal axis 66 (FIG. 2) of 
the grip portion 58. The throughbore 182 is designed to 
receive co-axially and clamp onto an outer end of the left 
handlebar 30 (FIG. 1) using a bolt 186 to lighten the fit such 
thai the grip portion 58 extends transversely to the handlebar 
30. 

As also mentioned above and with reference to FIGS, 3 
and 4, the cable guide arrangement 144 receives and guides 
the brake and shift cables 142, 180 out of the bar end 26. The 
cable guide arrangement includes a pulley cartridge fitting 
designated generally by reference numeral 188 including a 
main cylindrical portion 206 which houses a brake cable 
pulley 190 and a shift cable pulley 192 rotatably mounted on 
a pulley pin 194 between respective bushings 196, 198, 200. 
The pulley pin 194 is retained in the pulley cartridge 188 by 
a pair of opposed radially inwardly directed retainers 202, 
204. 

Referring to FIG. 4, the main cylindrical portion 206 of 
the pulley cartridge fitting 188 fits into the outer end of the 
handlebar 30 (FIG. 1) through the throughbore 182 (FIG. 3) 
with radial projections 208, 210 received in complementary 
indentations in the outer surface of the handlebar attachment 
portion 60. A channeled extension 212 of the pulley car- 
tridge fitting 188 rests inside a complementary groove of the 
handlebar attachment portion 60. The brake and shift cables 
142, 180, from respective racks 138, 176, are guided through 
an opening 214 in the grip portion 58, and along the 
channeled extension 212 to the respective pulleys 190, 192, 
which receive and guide the cables 142, 180 out of the bar 
end 26 through and along the throughbore 182 (FIG. 3). 
Referring to FIG. 6, the brake and shift cables 142, 180 
extend along a portion of a hollow interior of the left 
handlebar 30, exiting at separate locations spaced inwardly 
of the left bar end 26. The cables 142, 180 arc then guided 
using conventional means to the front brake 32 and down- 
shift lever 181 (FIG. 1), respectively. 

Referring again lo FIG. 3, an end cap 215 is used to cover 
an outer opening in the bar end 26 to protect components of 
the cable guide arrangement 144. 

FIG. 8 illustrates the relative size of the pinions in each of 
the pinion assemblies 132, 168. The large pinion 130 of the 
brake step-down pinion assembly 132 is approximately 
twice the size of the small diameter brake pinion 136. Id 
contrast, the large diameter shift pinion 166 is only approxi- 
mately 1.2 times the size of the small diameter shift pinion 
172. Thus, a greater mechanical advantage is conferred by 
the brake step-down pinion assembly 132 than the shift 
step-down pinion assembly 168. The absolute sizes of the 
pinions arc selected so that forces which may be normally 
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generated by a cyclist's thumb are sufficient to tension the 
brake and shift cables 142, 180 enough to cause braking and 
down-shifting, respectively. In the case of the bicycle 20 
(FIG. 1), more force is required to tension the brake cable 
142 to effect braking than is required to tension the shift 
cable 180 to effect shifting. 

Referring again to FIG. 1, the right actuator 42 is similar 
to the left actuator 44 and operates a downshift lever (not 
shown) of the right Shimano XTR™ brake and shift lever 
unit 54 which downshifts rear derailleur 38. The right 
actuator 42 also actuates rear brake 34. Since the compo- 
nents and mode of operation of the right actuator 42 are 
similar to that of the left actuator 44, the description of the 
left actuator 44, with obvious modifications, applies to the 
right actuator 42. 

As can be seen in FIG. 6, the handlebars 28, 30 (FIG. 1) 
of the bicycle 20 include customized exits for the shift and 
brake cables 180, 142. The exits are formed by drilling a pair 
of axially-spaced holes in the handlebar 30. The shift and 
brake cables 180, 142 are fed through respective holes and 
inserted through respective customized hollow deformablc 
plastic fittings 216, 218 through respective slots (not shown) 
in and extending the length of the fittings 216, 218. The 
fittings 216, 218 are then inserted through respective holes 
in the handlebar 30. Ends of respective shift and brake cable 
housings (not shown) are pushed into engagement with 
respective retainer portions 217, 219 of the fittings 216, 218. 
The shift and brake cables 180, 142 thus extend through the 
respective shift and brake cable housings (not shown) to the 
downshift lever 181 (FIG. 1) and front brake 32 (FIG. 1), 
respectively. 

The invention also provides actuators which may be 
mounted to existing handlebars having no exit openings. An 
example is an actuator designated generally by reference 
numeral 220 according to a second preferred embodiment of 35 
the invention incorporated into a left bar end 221 and shown 
in FIG. 9. The actuator 220 is similar to the actuator 44 of 
the first preferred embodiment in every respect, except for 
the following. 

The actuator includes a cable guide arrangement which 
receives and guides brake and shift cables 222, 224 out of 
the bar end 221 through respective openings 226, 228 in the 
bar end 221 spaced from a throughbore 230 of a handlebar 
attachment portion 232. The cable guide arrangement 
includes a brake cable pulley 234 and a shift cable pulley 
236 mounted within a modified cartridge 238 (shown 
partially) in a grip portion 240 of the left bar end 221. The 
brake and shift cable pulleys 234, 236 are rotatably mounted 
on a pulley pin 242 between bushings 244, 246, 248. The 
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In the foregoing description of the first and second 
preferred embodiments of the invention, the shift and brake 
pulleys may be replaced with any other suitable guides for 
guiding the shift and brake cables out of the bar end. Further, 
the brake cable may be coupled to a brake using an adapter 
such as the adapter disclosed in U.S. Pat. No. 5,094322 to 
Casillas (See FIG. 6a of the Casillas patent). Moreover, an 
actuator according to the invention may be coupled to a lever 
of a primary conventional brake mounted on a handlebar to 
actuate the lever, thereby actuating a brake. 

A third preferred embodiment of a hydraulic actuator 
according to the invention is shown in FIG. 12 and desig- 
nated generally by reference numeral 300. The actuator 300, 
incorporated into a left bar end 301, is adapted to form part 
of an open hydraulic braking system of a bicycle (not 
shown) including a conventional hydraulic front disc brake 
(not shown) to be actuated by the actuator 300. A similar 
actuator may be incorporated into a right bar end to actuate 
a hydraulic rear disc brake of the bicycle. 

The bar end 301 includes a grip portion indicated gener- 
ally at 302 formed integrally with a handlebar attachment 
portion indicated generally at 304. A single operating device 
in the form of a thumb-operated brake lever 306 is slidably 
mounted to the grip portion 302 for sliding between a brake 
neutral position at a forward end of the bar end 301 and a 
brake actuating position axially spaced from the neutral 
position towards a rearward end of the bar end 301. A 
transmission mechanism in the form of a conventional 
hydraulic master cylinder assembly designated generally by 
reference numeral 308 is received within a cavity of the grip 
portion 302 between inner and outer housing members 309, 
312 which are secured together using bolts 311 a-d. The 
master cylinder assembly 308 is available from Hayes Brake 
Inc., whose business address is 5800 West Dongcs Bay 
Road, Maquon, Wis., USA, 53092. The master cylinder 
assembly 308 is coupled to the brake lever 306 and also to 
the front disc brake, functioning to actuate the front disc 
brake when the brake lever 306 is in the actuating position. 

The brake lever 306, like the brake lever 50 of the first 
preferred embodiment, is dimensioned to slide longitudi- 
nally along a guide rail 310 affixed lo an inner surface of an 
outer housing member 312 using screws 314, 316, 318. An 
end cap 320 is also affixed to the outer housing member 312 
using a screw 322. The end cap 320 limits the forward travel 
of the brake lever 306 and also functions as a thumb rest 
while cycling. 

A push rod 324 is pivotally attached at a forward end 326 
thereof to the brake lever 306 and extends into the master 



pulley pin 242, in tum, is retained in slots 250, 252 of 50 cylinder assembly 308 through a deformable push rod seal 



cartridge 238. 

As can be seen with reference to FIGS. 9 to 11, the brake 
and shift pulleys 234, 236 receive and guide the respective 
brake and shift cables 222, 224 out of the bar end through 
the respective openings 226, 228. The cables 222, 224 
therefore run outside of and alongside a left handlebar 254. 
The cables 222, 224 are guided by conventional means to a 
front brake (not shown) and a downshift lever (not shown) 
of a left Shimano XTR™ shift and brake unit (also not 
shown), respectively as in the case of the first preferred 
embodiment described above. 

Referring to FIGS. 9 and 11, the actuator 220 is mounted 
to an outer tubular portion 256 of the existing left handlebar 
254 by fitting the outer tubular portion 256 through the 
throughbore 230 of the handlebar attachment portion 232. 
The fit is tightened using a bolt 258. An end cap 260 is used 
to cover an outer opening in the throughbore 230. 



328 of the master cylinder assembly 308. The master cyl- 
inder assembly 308 has conventional components including 
a piston (not shown) slidable rearwardly in a cylinder body 
330 containing brake fluid to displace brake fluid out of the 
55 master cylinder 308. The piston is coupled to a spring (also 
not shown) which biases the piston forward ly within the 
cylinder body 330. 

The push rod 324 engages the piston inside the cylinder 
body 330 and displaces the piston rearwardly when the 
60 brake lever 306 is slid to the actuating position, thereby 
displacing brake fluid out of the master cylinder 308. This, 
in turn, causes a displacement of brake fluid along a fluid 
path extending from the cylinder body 330 to the front disc 
brake. 

65 The fluid path extends through a bypass end cap 332 
having a tubular threaded connector 334 received inside a 
complementary threaded bore 336 of the cylinder body 330. 
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The fluid path continues into a hose 338 connected to the slider in the form of a push rod 436 of the upshift transmis- 

bypass end cap 332 using a hose nut 340 and a compression sion mechanism 428. The push rod 436 is thus slidable 

sleeve 342. The hose 338 has a remote end portion (not longitudinally with the upshift operating device 404, being 

shown) connected to the front disc brake in the conventional disposed at a first position when the operating device 404 is 

manner, and the fluid path extends to the front disc brake 5 ™ the o cutral position, and being displace able longitudinally 

through the hose 338. rearwardly towards a second position intermediate the first 

m-u ij- .u u i i iw i . . ... position and a rearward end of the bar end 402 when the 

' S k ?l i , J* u ? ^ CtUZl T g *°TT operating device 404 is in the actuating position. THe push 

actuates the hydraulic front dtsc brake .Upon re ease of the £ ^ bUmn ^ ^ ^ ^ ^ ^ 

brake lever 306, the return spring inside the cylinder body a sUder ^ in , he fonn of a h rod linder 438 A 

330 biases the p.ston and therefore the brake lever 306 back io biasiQg member ^ the form of & re|um spdng ^ ^ 

to the brake neutral position. disposed within the push rod cylinder 438 and has a forward 

The master cylinder assembly 308 is equipped with a end engaging a rearward side of a bearing flange 444 of the 

bladder 344 for retaining excess brake fluid flowing out of push rod 436, and a rearward end 446 engaging a rearward 

the open cylinder body 330 via openings (not shown) in the inner shoulder (not shown) of the push rod cylinder 438. The 

cylinder body 330. The push rod seal 328 has an inwardly 15 return spring 440 acts to bias the push rod 436 towards the 

directed lip 345 which fits over a first flange 347 of the first position. 

cylinder body 330 and resides between the first flange 347 Forward travel of the push rod 436 is limited by an 

and a second flange 349. The bladder retainer 344 has a abutment ring 448 secured by screw threads within the push 

forward end engaging a rearward end of the bladder retainer rod cylinder 438. The return spring 440 biases the push rod 

cap 346 to form a two-piece unit which slides over the 20 436 forward ly until a forward side of the bearing flange 444 

cylinder 330 with a forward portion of the bladder retainer engages the abutment ring 448 within the push rod cylinder 

cap 346 engaging a rearward surface portion of the second 438. 

flange 349. The bladder retainer cap 346 includes a fluid A mounting flange 450 is secured by screw threads to an 

passage (not shown) through which brake fluid and air in the outer surface of a forward end of the push rod cylinder 438. 

open hydraulic system may escape. A bleed screw 348 and 25 The mounting flange 450 is used to secure the upshift 

rubber washer 350 are used to selectively open or close the transmission mechanism 428 in place within a grip portion 

fluid passage to a flow of fluid therethrough. 454 0 f lhc bar end 40 2, being mounted to a complementary 

Referring to FIG. 13, a fourth embodiment of an actuator receiver 452 formed integrally with an inner surface of the 

according to the invention for actuating a front derailleur of 3Q outer housing member 416. , 

a bicycle and designated generally by reference numeral 400 30 An upshift operating member in the form of a rigid push 

is shown. Again, the actuator 400 is incorporated into a left wire 456 is located outside of the bar end 402 and coupled 

bar end designated generally by reference numeral 402. A to the push rod 436 by way of a small-coiled translation 

similar actuator may be incorporated into a right bar end to spring 458, as will be described. 

activate a rear derailleur of the bicycle. 35 Referring to FIGS. 13 and 14, the push wire 456 is 

Referring to FIGS. 13 and 14, the actuator includes an contained in a tubular rigid push wire housing 460 with a 

upshift operating device 404 for actuating an upshift lever remote end 462 of the push wire 456 seated in a comple- 

406 of a modified Shimano XTR™ shifter designated gen- mentary groove (not shown) provided in the upshift lever 

crally by reference numeral 408. A downshift operating 406 of the shifter 408. The push wire 456 is slidable out of 

device 410 is used to actuate a downshift lever 412 of the 40 the push wire housing 460 to depress the upshift lever 406 

shifter 408. Each of the operating devices 404, 410 is thereby upshifting the front derailleur. The push wire hous- 

slidablc along a guide rail 414 which is secured to an outer ing 460 has a proximate portion 464 dimensioned to fit in a 

bousing member 416 of the bar end 402, using screws 418, complementary retaining bore of a bored extension 466 such 

420. The connection is reinforced by a screw 422 which that rotation of the push wire housing about a longitudinal 

extends through an end cap 424, the guide rail 414, and a 45 axis thereof is prohibited. Further, the retaining bore is 

screw receiver 426, thereby securing the end cap 424 and the dimensioned to prevent the push wire housing 460 from 

guide rail 414 to the outer housing member 416. moving towards the upshift lever 406. The push wire hous- 

The operating devices 404, 410 are slidable between ing 460 is also prevented from sliding away from the upshift 

respective neutral positions at a forward end of the bar end lever 406 through the bore of the bored extension 466 by a 

402 and respective actuating positions axially spaced rear- 50 clip 468 which is clamped around an indented periphery of 

wardly from the neutral positions. the push wire housing 410 adjacent to the proximate portion 

An upshift transmission mechanism indicated generally at 464. 

428 and a downshift transmission mechanism indicated A flanged tubular coupling 470 couples the push wire 

generally at 430 are received within a cavity of the bar end housing 460 to a flexible spring housing 472. A remote end 

402 and coupled to respective operating devices 404, 410, as 55 476 of the spring housing bears against a flange 474 of the 

will be described. The transmission mechanisms 428, 430 flanged coupling 470. 

are also coupled to respective upshift and downshift levers The spring housing 472 extends from the remote end 476 

406, 412 and are adapted to actuate the levers 406, 412 when thereof into a left handlebar through an opening in the left 

the operating devices 404, 410 are in the actuating positions. handlebar, into a throughbore 478 of a handlebar attachment 

The upshift transmission mechanism 428 and means of 60 portion of the bar end 402 designated generally by reference 

coupling the upshift transmission mechanism to the upshift numeral 480, through a grooved outer channel (not shown) 

lever 406 is similar to the downshift transmission mecha- of the bar end 402, and into the grip portion 454, where a 

nism 430 and means of coupling the downshift transmission proximate end 482 of the spring bousing 472 is pushed onto 

mechanism 430 to the downshift lever 412, respectively. and in engagement with a reduced diameter rearward cylin- 

Thus, only the former will be described in detail. 55 drical portion 484 of the push rod cylinder 438. 

The upshift operating device 404 includes a flexible, Extending through the full length of the flexible spring 

rearward ly-cxtcnding lever arm 434 to which is secured a housing 472 is a large coiled bearing spring 486 having a 
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proximate end 488 secured to an inner wall of the cylindrical 
portion 484 and a remote end 490 secured to an inner wall 
of the flanged tubular coupling 470. The bearing spring 486 
acts as a bearing for the smaller coiled translation spring 458 
which extends from the push rod 436 through the bearing 
spring 486, through the flanged tubular coupling 470, and to 
the push wire 456. The translation spring has a proximate 
end 492 which fits into a grooved rearward end 494 of the 
push rod 436 and a remote end 496 which fits into a grooved 
proximate end 498 of the push wire 456. 

Thus, sliding the upshift operating device 404 to the 
actuating position causes an axially -rearward displacement 
of the push rod 436 within the push rod cylinder 438. The 
translation spring 458 is correspondingly displaced through 
the housings 472 , 460, lo push the push wire 456 out of the 
push wire housing 460 thereby depressing the upshift lever 
406 to upshift the front derailleur. 

The downshift operating device 410 is similarly coupled 
to the downshift lever 412. lite downshift operating device 
410 has a downshift lever arm 500 which is pivotally 
attached to a corresponding push rod 502 using a pin 504 
and pin retaining clip 506. Sliding the downshift lever 410 
rearwardly to the actuating position displaces the attached 
push rod 502 rearward ly to displace a translation spring (not 
shown) which, in turn, pushes a rigid push wire (not shown) 
out of a push wire housing 508, thereby actuating downshift 
lever 412. 

In the case of both operating devices 404, 410, release of 
the operating devices from the respective actuating positions 
results in their return to the respective neutral positions 
under the action of the respective return springs in the 
respective push rod cylinders. 

As in the case of the other embodiments, the downshift 
and upshift transmission mechanisms 430, 428 are housed in J5 
a hollow cavity of the bar end 402 between the outer housing 
member 416 and an inner housing member 510 secured to 
the housing member using a bolt 512. Similarly, the handle- 
bar attachment portion 480 clamps onto an outer tubular end 
of a left handlebar, the fit being tightened using a tightening 40 
bolt 514. An end cap 516 is used to cover an outer opening 
in the bar end 402 to protect the inner components of the 
actuator 400 against damage. 

While the actuators have been described as being incor- 
porated into elongate members in the form of bar ends which 45 
are attached to outer ends of handlebars and which extend 
forwardly of the handlebars, it should be understood that the 
invention provides an actuator incorporated into an elongate 
member which may form any pan of a handlebar system, 
which part provides an alternative grip position to a first grip 
position at which conventional brake and/or shift levers are 
mounted. For example, an actuator according to the inven- 
tion may be incorporated into a bar end which is integrally 
formed with a handlebar. Further, the bar end may extend 
upwardly from the handlebar or curve forwardly and then 
inwardly so as to include a portion which is parallel to an 
adjoined handlebar. Thus, it is not intended to limit the 
invention to the particular structure of the handlebar system 
described herein. 

The foregoing description is by way of example only and 
is not intended to limit the scope of the invention as defined 
by the appended claims. 

What is claimed is: 

1. An actuator for actuating a cycle speed change member, 
said speed change member consisting of one of a derailleur 
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and a brake, said actuator being incorporated into a generally 
cylindrical elongate member adapted to form part of a cycle 
handlebar system, said elongate member having a cavity, 
first and second ends, and a longitudinal axis extending 
between said first and second ends, said actuator including 

an operating device slidably mounted to said elongate 
member for sliding between a neutral position and an 
actuating position axially spaced from said neutral 
position; 

a transmission mechanism received within said cavity of 
said elongate member and coupled to said operating 
device, said transmission mechanism being adapted to 
be coupled to said speed change member and to actuate 
said speed change member when said operating device 
is in said actuating position; and 

a speed control cable having a proximate end portion 
coupled to said transmission mechanism and a remote 
end portion outside said elongate member adapted to be 
coupled to said speed change member; 

wherein said transmission mechanism is adapted to pull 
said speed control cable into said cavity of said elon- 
gate member when said operating device is in said 
actuating position, said transmission mechanism 
including a rack and pinion assembly having a first rack 
coupled to said operating device, a pinion system 
cooperable with said first rack, and a second rack 
cooperable with said pinion system, said second rack 
being coupled to said speed control cable. 

2. An actuator according to claim 1 wherein said elongate 
member is a bar end having 

a grip portion including said first end; 

a handlebar attachment portion including said second end, 
said handlebar attachment portion being coupled to said 
grip portion and having a generally cylindrical 
throughbore, said throughbore having an axis disposed 
transversely to said longitudinal axis, said handlebar 
attachment portion being thereby adapted to co-axially 
receive an outer end of a handlebar of a cycle such that 
said grip portion extends transversely to said handlebar; 
and 

a cable guide arrangement for receiving and guiding said 
speed control cable out of said bar end. 

3. An actuator according to claim 2 wherein said cable 
guide arrangement includes a pulley mounted within said 
throughbore, said pulley receiving and guiding said speed 
control cable out of said bar end through and along said 
throughbore. 

4. An actuator according to claim 2 wherein said cable 
guide arrangement includes a pulley mounted within said 
grip portion and an opening in said bar end spaced from said 
throughbore, said pulley receiving and guiding said speed 
control cable out of said bar end through said opening. 

5. An actuator according lo claim 2 wherein said operating 
device is a thumb lever to be slidably displaced by a thumb 
of a rider. 

6. An actuator according to claim 5 wherein said neutral 
position is at said first end. 

7. An actuator according to claim 6 further including a 
biasing member coupled to said operating device for biasing 
said operating device towards said neutral position. 
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